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| 

4 Thief of Time and Profits 7 
ee ag @ A well-known American artist was commissioned to study conditions in : 
as as @ number of manufacturing plants and to illustrate what, in his layman's ; 
opinion, was the most obvious ‘drag’ to their prosperity. 
a ~ © Above, you see his version of OBSOLESCENCE—thief of time, oppor- 
i, ; tunity and profits! Two screws. by hand, six by the motor driven drill! : 

a @ That the artist's theme is valid is substantiated by a statement of 
A. W. Robertson, Chairman of the Committee on Industrial Rehabilitation 
that, "More than fi cent of the facilities in 
American factories is obsolete.” 
4 

- Z *.More economy and efficiency is represented in modern machinery, 

2 equiprient and supplies per dollar spent with Association houses today, than 

a | ever before, in the history of the industries. 
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With the Cherry-Burrell Class “KVS” Twin 
Coil Milk Pasteurizer here pictured the pas- 
teurization process is highly automatic, posi- 
tive. The Recorder end of a Combination 
Recorder-Controller is operated by a Tele- 
chron electric clock connected with a mercury 
bottle switch on the outlet valve of the pas- 
teurizer. When this valve is closed the circuit 
is closed, permitting the recorder clock to 
move the chart and draw the required time 
line. When the outlet valve is open, even 
partially, the mercury bottle switch breaks 
the circuit and stops the clock, thus showing, 
at all times, exactly how long the milk was 
held in the pasteurizer. This holding time 
device is of great advantage to the operator 
of the plant who desires to have his milk com- 
ply with the Health Requirements which 
specify that milk should be held at pasteur- 
izing temperature for a full 30 minute period. 
A glance at the chart will show whether or 
not each vat has been held the required 30 
minutes as well as the temperature and length 
of time to heat up during the heating period, 
prior to the 30 minute holding period. 


One of a battery of four 300-gallon and three 500-gallon 


Cherry-Burrell “KVS” Twin Coil Milk Pasteurizers, with 
stainless steel linings and vitreous outer jackets in a 
progressive Toledo plant. 


no under-heating—no over-heating 


se milk plants demand positive pasteurization. 
heating. And, because there must be no impairment of cream layer or 
flavor, there can be no overheating. And this positive pasteurization must be 
automatically controlled. 


Many such plants have logically turned to 
Cherry-Burrell Twin Coil Pasteurizers, 


Model ‘‘KVS’’ . . . stainless steel linings 
and covers . . . white vitreous outer bodies 

. motor drive . . . equipped with air- 
operated controls and automatic hot water 
shut-off valves so that there is positive 
prevention of overheating or underheating 


There can be no under- 


. and, as a further safeguard, with 
heating water controlled at 150° F. in a 
Cherry-Burrell Storage Heater. 

Ask us to send you informative literature 
on the subject of positive, automatically 
controlled pasteurization with its dis- 
tinetly lower costs! CHERRY-BURRELL 
CorPORATION, 427 W. Randolph St., CHICAGO. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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the old 
IDEALS 


with the new 
IDEAS 


. this is the right combi- 
nation of ethics and good 
business. We must retain our 
carly American ideals while 
progressing along lines of 
modern science.’ 

Uncre Jake. 


HE ever - widening zone of 

trade enjoyed by the Dairy in- 
dustry, makes right packaging im- 
perative—not only for protection 
but for consumer-identity which 
guards against unfavorable com- 
petition. 


We are prepared to furnish the 
exact wrapper for every need, un- 
der all conditions. And we zeal- 
ously maintain the cua'ty of our 
own product, because of the vital 


essential it is to yours. 


Kalamazoo Vegetable Parchment Co. 
KALAMAZOO - MICHIGAN 


GENUINE 
PARCHMENT 


gal. in 1 gal. = __ = 


Better Milk 
with Improved 


STERILIZATION 


TERILIZING methods generally used 
S in the milk industry are not produc- 

ing the results necessary to obtain the 
best quality of market milk. 
The milk utensils and equipment are re- 
sponsible for 85% of bacteria in milk. A 
single utensil may add a million bacteria 
to each c.c. of milk. 
A continuous flow of steam through a 
quarter inch jet at 25 pound pressure for 
less than three minutes does not produce 
a satisfactory can—a thorough rinse with 
1 part B-K to 384 of water of properly 
washed utensils will eliminate 95% of germ 
life instantly on contact. 
B-K, at the reduced prices, provides an 
economical, reliable and effective method 
infection from 


of controlling bacterial 
utensils and equipment. 


Quantity 
Prices 

Sent Upon 

Request 


bottles. 


General Laboratories, Inc. 
1129 Dickinson St. Madison, Wis. 


Your advertisement is being read in every State and in 25 Foreign Countries 


New low Price 
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American Dairy Science Association Announcements 


NOTES ON PREPARATION OF MANUSCRIPT 


There are certain problems in the presentation of scientific data that 
might well be considered occasionally which are continually brought to the 
attention of an editor by some of the manuscripts received for publication. 

The primary object of preparing a manuscript based upon scientific 
research is to inform the reader interested in the problem of those new 
facts which it is desirable for him to know. The view-point of the author 
should not be to make a record of all that has been done during the course 
of the investigation. Any scientific reader does not have time to read all 
articles in which he is interested and he appreciates an accurate and concise 
presentation of methods, data, and conclusions to conserve time in learning 
the results. The first paragraph ought clearly set forth the problem 
involved so the reader will know at once whether the subject is of especial 
interest. Generally, the literature review gives only a brief picture of the 
status of information of direct concern to the problem to recall the perti- 
nent facts and the reader formulates his opinion of the investigation from 
the methods, data, and conclusions. The author should draw his own con- 
clusions from the data and not leave this to the reader. Furthermore, since 
many people from other lines of work may like to know the conclusions but 
they cannot take time to read the article, it is very desirable to make con- 
erete, definite statements in the conclusions. 

Data can often be very effectively presented as graphs for the trend 
may be more important than the numerical values. _In preparing either 
graphs or tables, consideration should be given to the conservation of 
space in the JouRNAL as well as to the effect upon the reader. Graphs and 
tables crosswise of the text page are most effective. The graph can usually 
be adjusted by the author to the proportions of the JourNAL page. Usually, 
more than four curves or the smallest rulings on a graph complicate the 
drawing so that the visualization of results may be hindered. About 5 to 8 
columns of figures appear well in a table placed crosswise on the page. 
Few readers will study the detailed data given in massive tables, particu- 
larly when they extend beyond one page. Obviously, graphs and tables 
have little value if the reader tends only to glance at them instead of 
studying them. 


PLACE OF 1933 ANNUAL MEETING 


The executive committee has decided to hold the meeting next June in 
Urbana, Illinois. This decision will make it possible for members to con- 
veniently attend the Chicago Exposition. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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A MICROSCOPIC STUDY OF ICE CREAM TEXTURE 


W. C. COLE 


Dairy Industry Division, University of California, 
Davis, California 


INTRODUCTION 


The organoleptic test, although very valuable in certain respects, has 
not proved a satisfactory measuring device when applied to observations 
designed to evaluate factors influencing the texture of ice cream. Gener- 
ally speaking, investigators have been slow to resort to a microscopic pro- 
cedure which would determine the erystal structure of ice cream and, 
hence, its texture. It seems, however, that the earlier attempts to develop 
a microscopic technique which would supplement the organoleptic test 
should be regarded as significant. 

Physical inconveniences associated with working at extremely low tem- 
peratures, coupled with the fact that the early attempts gave results which 
were far from satisfactory, possibly accounts largely for the fact that a 
microscopic method has not been more generally used. It is felt, however, 
that many erroneous conclusions drawn in the past, particularly those re- 
garding the influence of freezing upon ice cream texture, would have been 
avoided had a more satisfactory method been employed as a basis of evalu- 
ating the factors under consideration. 


HISTORICAL 


Recognizing the disadvantages of the organoleptic test a few have re- 
sorted to various means of examining ice cream samples microscopically. 
A brief review of the reported attempts at a microscopic examination of 
ice cream texture follows. 

Brainerd (1) made a study of the microscopic appearance of ice cream. 
Using indirect lighting, he examined ice cream frozen to a pipe refrigerated 
by the expansion of ammonia. The pictures included in his report showed 
a difference in crystal structure between coarse and smooth textured 
samples. 

Hall (2) used a modification of Brainerd’s technique and examined thin 
flakes or sheets taken from the surface of ice cream with the aid of dissect- 
ing needles. He used a relatively low magnification in his photomi- 
crography. 

Dahlberg (3) prepared free-hand sections of ice cream and by the use 
of light reflected from a mirror up through the sample, studied the strue- 
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ture of erystals and their arrangement in ice cream. He tried hand 
microtome sections, but claimed better results from the free-hand sections. 

Cole (4) was unable to get satisfactory free-hand sections, but by using 
a rotary microtome secured samples of ice cream which were satisfactorily 
examined under the microscope. The photomicrographs of these samples 
represented a wide range in the texture of ice cream. His pictures were 
taken with a Leitz ‘‘Macea’’ micro-camera and although various magnifica- 
tions were used, a magnification of 100 x was most generally employed. 

Munkwitz (5) prepared samples of ice cream for microscopic study in 
the following manner. Paper tubes about 3 inches in diameter and fifteen 
inches long were filled with ice cream and after hardening the samples, the 
paper tubes were cut and the columns of ice cream broken. The magnifi- 
cation used in this work was approximately 7 x. 


METHODS 


The procedure included in this report is essentially the same as that 
developed in 1928 and briefly reported (6). It is given in more detail with 
certain modifications which are considered improvements over the pro- 
cedure listed in the earlier reports. 

Fixing the sample: The use of a fixative on the microtome sectioning 
attachments prior to freezing on the samples to be examined aided consid- 
erable in preventing them from becoming detached during the time of see- 
tioning. Egg albumin or a dextrin medium’ served the purpose ade- 
quately. 

Sectioning: In addition to free-hand sectioning, various types of micro- 
tomes were tried, but the best results were obtained with a rotary type 
micrvtome. For the work reported here a Spencer rotary microtome (Cat. 
‘ No. 820) was used. With this instrument it was possible to obtain ribbon 
sections four to six inches in length when conditions were properly con- 
trolled. 

The temperature of sectioning had to be such that the samples did not 
stick to the knife which was the case when the temperatures were too high. 
It likewise could not be too low, otherwise shattering of the sample took 
place. Temperatures in the neighborhood of —-18° C. were most commonly 
used. The correct bevel of the microtome knife was likewise important in 
determining the type of sections obtained. 

Practically all of the sectioning was done with the microtome set to cut 
sections varying in thickness from 10 to 15 microns. Sections which were 
too thick could not be properly illuminated. If they were too thin they 
were difficult to handle and would usually tear. 


1 The dextrin solution was prepared by adding dextrin to an aqueous solution of 
earbonic acid until a thick syrup was obtained. 


| 

i 


A MICROSCOPIC STUDY OF ICE CREAM TEXTURE 423 


Ice cream samples with very high overruns, also those having compara- 
tively low freezing points, were the most difficult to section of any encoun- 
tered in this study. 

Microscopic observations: The microtome sections prepared as indi- 
cated above were carefully transferred to glass slides. Slight wrinkling 
of the samples was difficult to prevent, but it was possible to select portions 
of the sections which were satisfactory for microscopic examination. The 
use of a cover glass aided somewhat in this regard, since it tended to keep 
all parts of the section in the same plane. It was a decided advantage to 
have a flat section, although for microscopic observations slight irregulari- 
ties in the sections did not materially interfere, since it was possible to vary 
the plane of focus during the observations. A magnification of approxi- 
mately 100 was most commonly used, but observations were made in 
which magnifications of 40 x and 4380 x were employed. 

With the aid of an ocular scale standardized against a stage micrometer 
scale, it was possible to measure the dimensions of air cells as well as of 
erystals being studied. This was done with many of the samples, but it 
was later felt that the reproduction of photomicrographs was much more 
satisfactory providing the latter were representative of the samples under 
observation. 

Illumination: The method of illumination consisted of reflecting light 
from a mirror up through the section on the stage of the microscope. A 
Leitz radio lamp (Cat. No. 3865) was used with a daylight sereen for the 
early observations. This was fairly satisfactory for microscopic observa- 
tions and where Kodak film packs were used it gave satisfactory results 
with the work in photomicrography. When commercial panchromatic 
plates or films were used, it was found that the use of a yellowish-green 
filter and a Bausch and Lomb adjustable microscope lamp (6 volts) proved 
more satisfactory. The proper illumination is very essential for micro- 
seopie observation, but even more important as a means of obtaining satis- 
factory photomicrographs. 

Photographic technique: A Bausch and Lomb type R camera proved 
satisfactory for this work. It was a big improvement over the small cam- 
era used earlier in the investigation. It is quite likely that several other 
cameras could be used with equal or possibly better satisfaction. Various 
kinds of films and plates were used, but it seemed that commercial panchro- 
matic films or plates gave the desired contrast. As indicated elsewhere, 
special filters can be used to advantage, the most satisfactory type to use 
being dependent upon the light sensitivity of the films or plates. If dimen- 
sions of crystals or air cells are desired, measurements can be made on the 
photomicrographs themselves and then by taking into consideration the 
magnifications used the desired dimensions can be evaluated. 
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CONSIDERATION OF THE PHOTOMICROGRAPHS 


In the accompanying photomicrographs, there is considerable variation 
in the size of not only the ice crystals but the air cells as well. Possibly 
a word of explanation by way of distinguishing between the air cells and 
the crystals is not amiss at this point. 

Generally speaking, the air cells are somewhat whiter in appearance 
than the erystals or the associated substances and consequently in most 
eases can easily be distinguished on the pictures from them. The air cells 
do not always appear round which would be the ease if they were spherical 
in shape. Instead their sides are irregular and hence outline rather fan- 
tastiec figures in some cases. This tendency is more noticeable where the air 
cells are large, although not entirely absent in the case of small air cells as 
can be seen from the accompanying reproductions. There are probably 
several contributing factors but a very obvious one is the projection 
of irregular shaped ice crystals into these cells. 

The ice erystals usually appear irregular in shape. They are not as 
light as the air cells and they do not appear as dark as the remaining con- 
stituents in most cases. Normally it would be expected that the directions 
of growth of the ice crystals would vary from crystal to erystal, such that 
the chances of two adjacent crystals growing in exactly the same plane and 
direction, would be extremely remote. The irregular shaped crystals rep- 
resented on the pictures ean be partly accounted for on this basis, since the 
sectioning which was done in one plane would result in the cutting of each 
of the erystals at a different angle. In addition, it is known that ice erys- 
tals themselves are not uniform in shape, which would also add to 
the chances for the irregularities noted. ; 

It is felt that the pictures can be considered fairly representative cross- 
sections of the ice cream samples included in this report. 

This study was undertaken in connection with a consideration of the 
influence of methods of freezing upon the texture of ice cream. Hence, 
many other factors which might have been included have not been given 
consideration here. Reference to a previous article will give the details of 
this part of the study (7). It is felt, however, that so far as composition 
is concerned the ice creams studied are fairly representative of commercial 
products. 

Plate 1, no. 1, represents an ice cream frozen by simply placing a pint 
of mix in the hardening room held at about —18° C. with no agitation dur- 
ing the freezing process. The sample was very coarse, which is indicated 
by the large ice erystals as well as the tendency for them to be arranged in 
strata. It was easily identified as an icy sample by the organoleptic test. 

The samples represented by plate 1, no. 2, and plate 2, nos. 1 and 2, 
were all made from the same mix, but were drawn from the freezer at —2.7° 
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C. (27.1° F.), -3.3° C. (26.1° F.) and -4.4° C. (24.1° F.) respectively. 
The freezing process was completed by placing a quart of each of the sam- 
ples in the hardening room along with the first sample mentioned. There 
was a significant difference in the crystal structure of these samples, in- 
creasing in smoothness as the temperature of drawing from the freezer was 
lowered. 

The composition of the samples represented by plate 3, nos. 1 and 2, 
was essentially the same as the three previous samples. Plate 3, no. 1, was 
drawn from the freezer at -6.1° C. (21.0° F.) and a quart subsequently 
placed in the hardening room along with the other samples. The erystal 
structure indicated by the photomicrograph shows it to be much smoother 
than any of the samples so far considered. The sample represented by 
plate 3, no. 2, was frozen by placing a small quantity of the mix on a car- 
bon dioxide freezing attachment. It was frozen solid in less than three 
Minutes and as can be seen was much smoother than any of the other 
samples. 

The contrast between the texture represented by the two photomicro- 
graphs of plate 4 indicates the changes which can occur in the texture of 
samples of ice cream where extreme fluctuating temperatures occur during 
storage. Plate 4, no. 1, shows the texture of the ice cream the day after 
it was drawn from the freezer while no. 2 shows the same sample 5 days 
later. This change occurred as a result of fluctuations in temperature dur- 
ing that time. 

Plate 5 represents two commercial samples of ice cream which are prob- 
ably better so far as texture is concerned than average commercial ice 
cream. 


DISCUSSION 


The introduction of a microscopic technique for measuring ice cream 
texture should be regarded as significant. Although the early attempts 
were accompanied by considerable handicaps, yielding results which were 
not very satisfactory, yet the development of the method seems to make 
these measurements more quantitative than was possible where the organo- 
leptic test was the only recourse for investigators in this field. 

Inadequate illumination as well as improper sectioning seem to be the 
most common sources of trouble where this method has been employed. 
Even though satisfactory photomicrographs are not always obtained and 
possibly are not necessary for certain types of work, it seems that the micro- 
scopic examination of prepared sections might find more general applica- 
tion. It is likely that its best use will be in scientific observations, although 
it may find some commercial applications as well. 

It is recognized that by means of the tongue it is possible to determine 
relative differences in sizes of particles which might be taken in the mouth. 
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The degree of accuracy with which this can be determined is, however, a 
variable dependent, among other things, upon the individual making the 
determinations as well as upon the range in size of the particles being ex- 
amined. On the other hand, the range over which the size of particles can 
be accurately determined microscopically is infinitely greater and hence 
should find greater application than the former method. In this connee- 
tion it is of interest to note that the sample represented by plate 4, no. 2, 
was judged to be smooth organoleptically, even after the extreme fluctua- 
tions in temperature noted. It was judged to be of approximately the same 
smoothness as the sample represented by plate 5, no. 1. A comparison of 
the two photomicrographs mentioned will show them to have approximately 
the same texture. It can be seen further that their texture is relatively 
coarse compared with plate 3, nos. 1 and 2. 

The coarse texture represented in plate 1, no. 1, may possibly be partly 
accounted for by the composition of the mix which was relatively low in 
fat. When that same mix was frozen rapidly its texture approached that 
represented by plate 3, no. 2, which compared favorably to a fine fondant 
in smoothness. This indicates that the major factor here was rate of freez- 
ing rather than composition. 

Plate 4, no. 1, shows a smooth textured product which incidentally com- 
pares favorably with plate 3, no. 1, the two samples being frozen under 
almost the same conditions. It is much smoother, however, than plate 4, 
no. 2, which was the same sample of ice cream subsequently stored under 
very unfavorable conditions. The treatment was more severe than is com- 
monly the case in commercial operation; on the other hand, the sample, to 
begin with, was much smoother in texture than most commercial ice creams. 

Fluctuating temperatures are conducive towards the growth of large 
erystals at the expense of smaller ones. This may be due to the fact that 
for a given mass the smaller the crystals the greater their surface area and 
hence the greater their tendency to dissolve or go into solution. On this 
basis, as the temperature was increased the smaller crystals would melt 
first, some of them disappearing entirely. Then when the temperature was 
subsequently lowered, the water which had been formed as a result of the 
melting, would freeze around the nuclei of the crystals which were rela- 
tively large to begin with, thus causing them to increase in size with each 
cycle of the fluctuations in temperature. 

In addition the radius of curvature of the smaller particles and hence 
the escaping tendency of the molecules from their surface would exceed 
this tendency were the radius of curvature greater. As a result of this 
phenomenon the tendency would also be for the large particles to grow in 
size at the expense of the smaller ones of the same composition. These two 
tendencies are in agreement with the experimental facts and it is logical to 
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conclude that they are contributing factors, although it is fairly certain 
that there are other factors concerned with these changes. 

This study substantiated the conclusion already drawn (7), viz., that 
the rate of freezing materially affects the size of the crystals formed in ice 
eream and further that proper methods of freezing and storage can be ex- 
pected to correct many defects common to ice cream texture. It was not 
possible, however, to correlate the smoothness of texture as determined by 
the size of the ice crystals with the size or volume of air cells in the ice 
cream. 
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EXPLANATION OF PLATES 


PLATE 1 
No. 1. Mix frozen by placing a pint of it in the hardening room maintained at 
about —18° C. (0° F. approx.). Composition: 6% fat, 15% sugar, 0.35% gelatin and 
32.35% total solids. Freezing point -2.50° C. Magnification 100 x. 


No. 2. Mix drawn from a 40-quart direct expansion freezer at -2.7° C. (27.1° F.) 
and the freezing completed by storing sample in hardening room at about —18° C. (0° 
F. approx.). Composition: 12.0% fat, 15.0% sugar, 0.45% gelatin and 38.6% total 
solids. Freezing point —2.45° C. (27.6° F.). Magnification 100 x. 


PLATE 2 


No. 1. Sample from same run as plate 1, no. 2, drawn from the freezer at —3.3° 
C. (26.1° F.) and the freezing completed as before. Magnification 100 x. 


No. 2. Sample from same run as plate 2, no. 1, drawn from the freezer at —4.4° 
C, (24.1° F.) and the freezing completed as above. Magnification 100 x. 


PLATE 3 

No. 1. Sample drawn from a 40-quart direct expansion freezer at —6.1° C. (21.0° 
F.) and the freezing completed by placing it in the hardening room as previously de- 
scribed. Composition: 12% fat, 15% sugar, 0.35% gelatin and 37.85% total solids. 
Freezing point —2.69° C. (27.2° F.). Magnification 100 x. 

No. 2. Same mix as in plate 3, no. 1, but frozen solid in less than three minutes 
by placing a small amount of it on a carbon dioxide freezing attachment. It was sub- 
sequently placed in the hardening room with the other samples. Magnification 100 x. 


PLATE 4 
No. 1. The mix from which this sample was made, although not processed at the 
same time, was standardized to have the same composition as the mix used in plate 3, 
no. 1. The sample was drawn from a 40-quart direct expansion freezer at a tempera- 
ture of —6.0° C. (21.2° F.) and the freezing completed as with the other samples. Mag- 
nification 100 x. 


No. 2. This represents the texture of the same ice cream as in plate 4, no. 1, after 
the sample had been stored for 5 days, during which time wide fluctuations occurred. 
This was accomplished by removing the quart sample from the hardening room main- 
tained at about -18° C. and placing it in a room at about 0° C. until the middle had 
reached a temperature of approxiuately -8° C. It was then returned to the hardening 
room. This fluctuation in temperature occurred 6 times in the 5-day period after hard- 
ening and before sectioning. Magnification 100 x. 


PLATE 5 


No. 1. This represents the texture of a sample of commercial ice cream entered 
in the ice cream scoring contest at the Pacific Slope Dairy Show, November, 1931. The 
judges gave it a perfect score on body and texture, but at the time of photographing it 
was not quite as smooth as it was when scored officially. Analysis of the sample showed 
it to contain 13.79% fat, 40.31% total solids. Magnification 100 x. 


No. 2. This represents another commercial sample entered in the same contest men- 
tioned above. It was criticized as coarse and scored 24.0 points for body and texture. 
This sample had likewise increased in coarseness to some extent before it was sectioned 
and photographed. It was, however, stored under the same conditions as the sample 
represented by plate 4, no. 1, after entering the contest. Analysis of the sample showed 
it to contain 13.72% fat, 37.09% total solids. Magnification 100 x. 
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A STUDY OF THE EFFECTS OF ALFALFA HAY AND IRRIGATED 
PASTURE ON GROWTH OF HOLSTEIN HEIFERS* 


H. 8. WILLARD 
Wyoming Agricultural Experiment Station, Laramie 


The results of these investigations indicate to what extent large, growthy 
heifers may be developed on the common feeds produced in Wyoming. 
Alfalfa hay was selected as the roughage because it is found on most every 
irrigated farm in Wyoming where dairy cattle are kept. The number of 
acres in the state seeded to alfalfa is slightly below that of wild hay, but the 
yield is twice as great as that of wild hay, making the total tonnage of 
alfalfa produced much greater. 

Barley was selected as the concentrate for one group of heifers, the 
object being to determine if a small allowance of grain would aid in pro- 
ducing better developed dairy cattle. The acreage of barley grown in the 
state increased 500 per cent from 1920 to 1928. In 1929 the acreage of 
barley was below the acreage of corn. Because of the greater yield of 
barley per acre the total production in the state was 50 per cent more than 
that of corn. Barley production in Wyoming has several advantages over 
eorn. Less than one per cent of the area of the state is below 4,000 feet 
in altitude, and 95 per cent of the area is above 5,000 feet in altitude. 
Barley thrives in high altitudes where the growing season is too short and 
the nights too cold for corn to mature. 

Two types of irrigated pastures are in use on farms in Wyoming— 
pastures composed of perennial grasses and pastures composed of sweet 
clover. Both types of pastures were grazed by heifers in this experiment. 


REVIEW OF LITERATURE 


It has been shown by Eckles (5, 6) that age at first calving influenced 
the size of cows at maturity; that a Holstein heifer should be bred to drop 
her first calf when 28 to 30 months old if maximum development is desired. 
Eckles (8) compiled growth records of a number of heifers raised at the 
University of Missouri. From these data Eckles drew a curve of normal 
growth from birth to maturity, as represented by weight and height at 
withers. This curve has been found useful as a basis for comparison for 
growth of experimental animals. In the report on normal growth, Eckles 
made note of the fact that ‘‘if an animal was above or below normal at a 

Received for publication February 23, 1932. 


* Published with permission of the Director of Wyoming Agricultural Experiment 
Station. 
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certain age it tends to remain about the same distance above or below normal 
for a long period.’’ Using data collected from the University of Missouri 
dairy herd, Brody and Ragsdale (2, 3) report changes in body measure- 
ments during growth of dairy cattle and also a height-weight curve (1). 

The influence of the ration on growth of dairy heifers has been shown 
by a number of investigations. Eckles (5, 6) showed that the difference 
between heavily and lightly fed heifers was more marked upon the weight 
than upon the skeletal growth. The ration of Eckles light fed group after 
six months of age consisted of alfalfa hay alone. The ration of light fed 
group in experiments reported by Reed (11) was similar to that of Eckles 
data. The light fed heifers in both experiments failed to reach ‘‘normal’’ 
size. The Nebraska Agricultural Experiment Station (4) showed a wide 
difference in development of heifers on light rations and heavy rations. 
Woll (13) fed heifers on alfalfa hay alone in winter and green alfalfa in 
summer. The average weight of the Holstein heifers at the start was 687 
pounds at an average age of 13 months. These heifers made an average 
daily gain of 1.05 pounds up to freshening—a gain somewhat above normal 
rate. At the Huntley Montana Experiment Station (10) Holstein heifers 
were fed skim milk up to 9 months of age, then only alfalfa and corn silage 
with two months pasture during their second year. At 12 months of age 
these heifers averaged 721.2 pounds in weight as compared to Eckles normal 
weight for that age of 558 pounds. From 12 to 24 months of age the Hunt- 
ley heifers gained at more than normal rate. The Huntley heifers were 
larger at 24 months of age than those raised at Beltsville and Ardmore Sta- 
tion, where a small grain allowance was given. 

The most extensive work on rations for wintering dairy heifers was done 
by Eckles (7). In this work the wintering of 76 animals of various ages 
on different rations was reported. On the average the heifers wintered on 
alfalfa hay alone failed to make normal gains. Of the seven Holsteins in 
Group 2, Experiment I, only one, a 14 months old heifer, exceeded normal 
gains. All of the Holstein heifers were below normal size at the beginning 
of the experiment and varied in age from 6 to 15 months. Heifers receiving 
2 pounds of corn daily in addition to alfalfa hay grew at normal rate at 
all ages. Eckles found that summer gains were in the reverse order to 
winter gains, but where gains were normal during the winter, normal 
pasture gains would continue. He also concluded that Holsteins were 
better able to thrive on roughage alone than Jerseys. The South Carolina 
Station (12) secured normal growth feeding heifers for three months on 
alfalfa hay alone. The Idaho Station (9) failed to secure normal growth 
when wintering heifers on alfalfa hay alone. 

From the above investigations it would seem that Holstein heifers might 
grow at normal rate and reach a satisfactory size on roughage alone, begin- 
ning at 12 to 13 months of age, if the heifers were of more than normal size. 
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EXPERIMENTAL PROCEDURE 


In the research reported here, twenty registered Holstein heifers, vary- 
ing in age from six months to twenty-four months, were divided into two 
lots. During the winter the two lots of heifers were fed in separate corrals 
25 x 125 feet in size. Each lot had access to a shed open on the south side, 
18 x 25 feet in size. 

During the winter the heifers were weighed for three consecutive days 
every thirty days. On the middle day of each weighing period the follow- 
ing measurements were taken: height at withers, width at hooks, depth of 
chest, cireumference of heart girth, and circumference of middle. During 
the summer, weights were taken once every thirty days. At this time the 
regular measurements were also made. The heifers were bred to calf at 
about thirty months of age. 


RATIONS FED 


During the winter, Lot I received alfalfa hay exclusively, while Lot IT 
received alfalfa hay and two pounds of ground barley per head daily. Dur- 
ing the summer, both lots were placed on irrigated sweet clover and tame 
grass pasture with no grain supplement for either lot. During the winter 
months, the heifers were fed alfalfa hay. The hay was weighed out daily 
into a hay bunk. The heifers were allowed hay in slight excess of that 
which they would clean up. From time to time the bunks were cleaned out 
of all refused hay and the weigh back recorded. Second cutting alfalfa 
was fed, and for the most part would grade as U. 8. No. 2. Block salt and 
water were available at all times. Ground barley was fed in a feed bunk, 
to which all heifers in Lot II had access. 


TABLE 1 
Average weights and gain in weight of heifers at 12, 16 and 27 months of age 
in Lots I and II 


AGE IN AVERAGE WEIGHT IN POUNDS POUNDS GAIN IN WEIGHT 
—— GROUP 1 | GROUP 2 | AVERAGE GROUP 1 | GROUP 2 AVERAGE 
| iar | 
12 660 | 660 | 
16 764 769 | 766 104 | | 104 
27 1400 | 11386876 | 359 | 370 
| 
| | Lot | 
12 605 | 
16 7430 860 760 138 138 
27 1110 | 1183 | 1128 367 | 323 368 
*Group 1 contained 5 heifers, group 2 contained 4. 
** Group 1 contained 6 heifers, group 2 contained 2. 
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PRESENTATION OF EXPERIMENTAL DATA 


The heifers in each lot may be divided into two groups: those placed on 
experimental rations at 12 and 13 months of age (group 1, table 1) and 
those placed on experimental rations at 16 and 17 months of age (group 2, 
table 1). In Lot II there were three heifers which were placed on experi- 
mental feeding at the age of 6 to 8 months. One of these heifers, however, 
was taken off the experimental rations at 14 months of age and her monthly 
weights are not included for the present. The monthly weights of the other 
two heifers are only considered beginning at 12 months of age. Table 1 
shows the average weights of the groups in both lots at 12, 16 and 27 months 
of age. 

As may be seen in table 1, the heifers in Lot I beginning the experi- 
ment at 12 months of age were heavier at the start and at 27 months of age 
than the heifers in Lot If. When all heifers are taken into consideration 
those in Lot I were slightly heavier than those in Lot II at 27 months of 
age. The gains made during specified periods are also shown in Table 1. 

As shown in table 1 the heifers in Lot I did not make such rapid gains 
from 12-16 months of age as the heifers in Lot II. In group 2 the heifers 
in Lot I grew at a more rapid rate than the heifers in Lot Il. When all 
heifers are considered, the heifers in Lot I grew as rapidly as the heifers 
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in Lot II after the heifers in Lot I had reached the age of 16 months. Con- 
sidering the gains of all heifers from 12 to 27 months of age, those in Lot II, 
or the grain fed lot, grew at a more rapid rate than the heifers in Lot I 
which did not receive grain. 

Figure 1 shows graphically the rate of growth as measured by height at 
withers of all heifers. The heifers in Lot I were taller at 12 months of age 
than the heifers in Lot Il. At 27 months of age the heifers in Lot II were 
slightly taller than the heifers in Lot I. The difference, however, might be 
said to be insignificant. 


WINTER GAINS 


During the winter feeding, the heifers were of varying ages. Since the 
hay allowance was offered to the group, the hay consumption of individual 
animals was not secured. The winter gains made by heifers in Lots I and 
II grouped by ages at start of winter feeding period is shown in table 2. 


TABLE 2 
Average monthly gains made during the winter by heifers in Lots I and II grouped by 
ages at start of winter feeding 


YOUNGER HEIFERS OLDER HEIFERS 
NUMBER AGE AT | ay NUMBER | AGE AT | AVERAGE 
HEAD | MONTHLY HEAD [| 
GAIN | GAIN 
} 
months | pounds months | pounds 
I 4 | 12.25 | 22.40 8 | 19.63 31.39 
| 
II | 5 9.20 31.30 | 6 | 17.33 32.35 


The average length of time on winter feed extended over a period of 7.5 
months. Table 2 shows that the heifers which started at 12 months of age 
on alfalfa alone (Lot 1) did not gain as rapidly as those on alfalfa alone at 
an older age. It was noted in the case of two heifers which were fed for 
two winters that their gains made during the second winter were larger than 
during the first winter. Table 2 also shows that the heifers of Lot II start- 
ing at 9 months of age made larger gains than the heifers of Lot I starting 
at an average age of 12 months. In addition to this, note should also be 
taken of the fact that the heifers of Lot II starting at an older age did not 
make much larger gains than the heifers in the same lot starting at a 
younger age. 

The average monthly gain of both the younger and older heifers in 
Lot I was 28.5 pounds as compared with 32.0 pounds for Lot II. The 
average monthly gain of Lot II over Lot I of 3.5 pounds is not statistically 
significant. 
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PASTURE GAINS 


No grain was fed to either lot on pasture. The heifers were run on 
pasture continuously for a period of 3.5 months. Lot I made an average 
monthly gain of 35.14 pounds as compared with 44.67 pounds made by Lot 
II. The heifers on both lots made larger monthly gains on pastures than 
on their respective rations during the winter months. The average monthly 
gain for all heifers during the summer on pasture was 40.6 pounds as com- 
pared with 30.3 pounds while on winter feed. 


COMPARISON WITH DATA FROM OTHER EXPERIMENT STATIONS 


The average weights of Holstein heifers in Lot I at 12, 24, and 27 months 
of age are compared with the weights of heifers grown under different feed- 
ing conditions at other Experiment Stations in table 3. 


TABLE 3 
Average weights of Holstein heifers in Lot I at 12, 24, and 27 months of age compared 
with average weights of Holstein heifers at the Huntley, Montana Station ; 
Missouri heavily fed late calving group; Eckles normal ; 
and Missouri lightly fed late calving group* 


WEIGHT IN POUNDS 
AGE IN MONTHS 
12 24 27 

Lot I, Wyoming 660.0 / 1043.0 | 1138.0 
Huntley, Montana 721.2 1070.8 
Missouri Heavily Fed 664.0 
Eckles Normal 2.0.0.0... 558.0 841.0 925.0 
Missouri Lightly Fed ....... 432.0 


* Method of feeding cited in review of literature. 


At 12 months of age the Wyoming heifers showed as great a scale as the 
Missouri heavy feds, but not the seale of the Huntley heifers. All three 
groups mentioned were above Eckles normal at twelve months and 24 
months of age. The Missouri light fed heifers on the other hand were 
below normal at 12 and 24 months of age. 

The growth as measured by height at withers of Lot I is compared in 
figure 2 with Holstein heifers grown under different feeding conditions 
at other Experiment Stations. Figure 2 shows that the Wyoming heifers 
were above normal at 12 months of age and grew at more than normal rate. 
The Kansas and Missouri lightly fed heifers show retarded development. 
The Wyoming heifers were below the Missouri heavily fed heifers at 12 
months of age but were slightly above at the age of 24 months. 

Other measurements taken besides height at withers show that the 
Wyoming heifers were above normal at 12 and 27 months of age. The 
Wyoming heifers gained for the most part at normal or above normal rate 
as shown in table 4. 
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TABLE 4 


Average gain in weight and body measurements of all Wyoming heifers compared with 
normal between ages of 12 and 27 months 


HEIGHT AT DEPTH HEART BARREL WIDTH 

| WEIGHT WITHERS CHEST GiIRTH | GIRTH HIPS 

pounds feet feet feet feet feet 
Wyoming Lot L.. 478 | 53 37 1.10 1.27 .33 
Wyoming Lot II | 553 57 46 128 {| 1.59 44 
Normal 367 50 .37 .98 1.19 .37 
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The fact that the Wyoming heifers were in a good state of flesh is shown 
in table 5 in which the corresponding weight for height is compared with 
normal. <A height-weight growth curve based on data secured from the 
Wyoming heifers would show that the Wyoming heifers were heavier at a 
given height than the Missouri heifers. 


TABLE 5 
Corresponding weight for height of the Wyoming heifers compared with normal 


| 


HEIGHT NORMAL WEIGHT WEIGHT 

IN FEET | WEIGHT LOT I | LoT II 
3.76 | 570 _ 660 599 
4.00 | 686 | 766 807 
4.26 966 1043 1047 


WINTER AND SUMMER GAINS COMPARED TO NORMAL 
Since the heifers in this experiment were of different ages during the 
winter and summer, the growth of each heifer during those periods was 
compared with Eckles normal. Table 6 shows how the average rate of 
growth during the winter and pasture season compared with the normal 


rate. 
TABLE 6 
Average variation from normal weight and height of heifers in Lots I and II while on 
winter feed and pasture 


VARIATION FROM NORMAL WEIGHT VARIATION FROM NORMAL HEIGHT 
IN POUNDS AT WITHERS IN FEET 
SEASON GAIN | GAIN OR 
AT AT OVER AT AT LOSS ON 
START END NORMAL START END NORMAL 
RATE | RATE 
Winter | | | 
Lot I 11 157.0 175.7 18.7 080 | 080 | 0 
Lot .| 11 | 1078 | 1540 46.2 | 008 | 087 | -.079 
Pasture | | 
Lot I 6 158.0 | 182.1 24.1 093 078 | -.015 
| | 
Lot 11 120.3 | 172.7 524. | 060 | 


As shown in table 6 the average gains in weight on winter and summer 
feed were above normal in both Lots I and II. During the winter Lot I 
made normal gains in height at withers while Lot II exceeded normal rate 
in the same measurement. Both lots failed to make normal gains in height 
at withers while on pasture. In weight the heifers in Lot II exceeded 
normal gains more than the heifers in Lot I both on winter feed and on 
pasture. While on pasture the gain in weight over the normal rate ex- 
ceeded the gain during the winter in both lots. 

There was considerable variation in the gains made by individuals in 
each lot. In Lot I three out of eleven head and in Lot II four out of 
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eleven head failed to make normal gains in weight during the winter. At 
the same time five out of the eleven head in Lot I and three out of the 
eleven head in Lot II failed to make normal gains in height at withers. 

While on pasture one heifer in Lot I and two heifers in Lot II failed 
to make normal gains in weight. The fact that heifers receiving grain 
during the winter (Lot IT) made the larger gains during the summer seems 
contradictory to usual results. Eckles (7) found, however, that heifers 
medium fed during the winter showed no such increase in weight during 
the summer as did the light fed heifers. The winter gains on alfalfa alone 
might be considered satisfactory. 


DISCUSSION 


As shown by increased rate of gain of Lot II over Lot I, the addition 
of two pounds of barley to the alfalfa ration during the winter months was 
beneficial. The heifers in Lot I were larger than the heifers in Lot II at 
12 months but not at 27 months of age. From the standpoint of the prac- 
tical farmer, however, the differences in the two groups are insignificant. 
The final weights and measurments of the two groups are very close. The 
work reported by Woll (13) indicates that grain feeding increased the 
rate of growth of heifers. However, the heifers fed alfalfa alone might be 
said to have made satisfactory gains. 

The point of view as far as relative growth is concerned depends upon 
whether one is to consider normal gains as satisfactory gains. The writer 
believes that normal gains should be considered sufficient as long as heifers 
are large for their age at the time of their first calf. From this standpoint 
it would appear that there is no special benefit derived by feeding grain to 
heifers when raised under the condition of this experiment. The experi- 
ment does not show at what age exclusive hay feeding may be safely 
begun, but it demonstrates that large twelve months old heifers may be 
raised satisfactorily on alfalfa hay and irrigated pasture. 


SUMMARY AND CONCLUSION 


Two groups of Holstein heifers were fed on alfalfa hay as a sole rough- 
age during the winter and grazed on irrigated pasture during the summer. 
One group (Lot II) received two pounds of ground barley per head daily 
during the winter months, while the other group (Lot I) received no grain 
supplement. 

The data indicate that size of heifer may still be a factor influencing 
rapidity of growth on roughage alone even up to the age of 16 months. 
During the winter months the grain fed heifers made an average monthly 
gain of 32 pounds as compared with an average monthly gain of 28.5 pounds 
for the heifers fed exclusively on alfalfa hay. The older heifers made 
larger gains than the younger ones on alfalfa alone. 
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The average monthly gains on pasture for all heifers in both lots was 
40.58 pounds, as compared with 30.33 pounds on winter feed. The heifers 
receiving ground barley during the winter made larger gains on pasture 
than the heifers fed alfalfa hay exclusively. Little significance can be at- 
tached to this fact, however, in view of the limited numbers involved and 
also because the heifers fed alfalfa hay exclusively made quite satisfactory 
gains during the winter months. 

In comparison with growth data from other Experiment Stations, the 
Wyoming heifers in Lot I made a favorable showing. The Wyoming 
heifers made more than normal gains in body measurements as well as live 
weight. The Wyoming heifers were heavy for their height as compared 
with normal. 

Even though the grain fed heifers grew at a more rapid rate, the two 
groups were very much the same size at 27 months. For that reason the 
growth of the heifers in Lot I may be considered satisfactory. 

In this investigation there seems to be two reasons for the successful 
growth of heifers without grain: 

1. The heifers were of sufficient size at twelve months of age to consume 
enough roughage for desirable growth. 

2. The possible beneficial effect of the irrigated pasture. 
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THE VITAMIN ‘‘B’”’ AND ‘‘G’’ CONTENT OF DRY SKIMMED 
MILK AND DRY WHEY 


R. C. BENDER anp G. C. SUPPLEE 


The Research Laboratories of The Dry Milk Company, 
Bainbridge, N. Y. 


Since the multiple character of the water soluble vitamins has been more 
clearly recognized, milk has been subjected to different empirical methods 
of assay for the purpose of determining its relative value as a source of 
vitamins ‘‘B’’ and ‘‘G.’’* The results of these studies (1, 2, 3, 4, 5, 6, 7) 
are confirmatory in showing that the vitamin ‘‘B’’ content of milk is rela- 
tively less than its vitamin ‘‘G’’ content. While the methods used for 
obtaining these results have not been uniform, nevertheless, the data clearly 
show that, aside from specific manifestations of polyneuritis which may 
oceur in the test animals under suitable conditions of experimentation, 
there is also a retardation of the growth rate which can be attributed spe- 
cifically to inadequacy of vitamin ‘‘B.’’ 

For the purpose of estimating the relative amount of vitamin ‘‘B’’ and 
‘*G’’ in various milk products, a method previously reported from this 
laboratory (6) has been found to be of value. The method is based on 
numerous data which have shown that with a basal ration containing a 
meticulously purified casein, supplemented with 2 per cent rice polish, 
white rats obtained a sufficiency of vitamin ‘‘B’’ to prevent polyneuritis 
and at the same time maintain a constant weight for several weeks due to 
the small amount of vitamin ‘‘G’’ carried by the rice polish. The test sub- 
stance when superimposed on such a ration and when fed in graduated 
amounts causes a growth response commensurate with the amount of vita- 
min ‘‘G’’ present. Parallel feeding of the test substance superimposed on 
the basal ration unsupplemented with rice polish provided a series of 
graduated growth rates, which in conjunction with data obtained from the 
ration supplemented with the rice polish can be interpreted as a measure 
of the relative amount of vitamin ‘‘B’’ in the product being tested. 


EXPERIMENTAL 


The above method has been used for determining the relative vitamin 
**B”’ and “‘G’’ content of certain desiccated milk products, the results from 


Received for publication February 26, 1932. 

1 Vitamin ‘‘B’’ and vitamin ‘‘G’’ 2s referred to herein will be used in conformity 
with the recommendations of the Committee on Nomenclature of vitamin ‘‘B’’ of The 
American Society of Biological Chemists. Science 69: 276. 1929. 
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which will be reported herein. Since it is generally known that high tem- 
peratures have a destructive effect upon vitamin ‘‘B,’’ and since there is 
some evidence (8, 9, 10) that such an effect may result from the degree of 
heat used in the processing of certain milk products, dry skim milk desic- 
eated by the Just roller process and three samples of desiccated whey were 
used in this study. The temperatures to which the dry skimmed milk was 
subjected varied between 240° F. and 258° F. during a period which did 
not exceed 2} seconds (11). The dry whey designated as sample ‘‘K’’ was 
sweet rennet whey suitable for human consumption, which had been desic- 
eated by the Krause spray process. Dry whey samples ‘‘Ko’’ and ‘‘P”’ 
were obtained on the commercial market and definite knowledge of 
the methods of desiccation and temperatures applied are not known. 

White rats selected from our standardized stock colony, 22 to 26 days 
of age and weighing from 40 to 50 grams, were used. They were kept in 
individual metal cages with raised screen bottoms during the test period. 
The basal ration was the same as used for previous studies (6) of 
this character and consisted of dextrin, 63 parts; Casein, 20 parts; pow- 
dered agar agar, 2 parts; Crisco, 10 parts; salt mixture No. 40,’ 4 parts; 
and cod-liver oil, 1 part. For the required parailel feeding, this ration was 
used with and without the 2 per cent rice polish supplement. Varying 
percentages of the test products were fed with each of these rations. Since 
dry skimmed milk contains approximately 35 per cent protein and the dry 
wheys from 14 to 17 per cent. the protein content of the experimen- 
tal rations was adjusted by removing part of the casein of the basal ration 
at the higher levels at which the test substances were fed. This procedure 
was followed in order to avoid a disproportionate protein content at differ- 
ent levels. 

The growth curves are shown in the accompanying charts. Each curve 
represents the average growth rate of 4 rats, 2 males and 2 females, with 
one or two exceptions. The curves show that in every instance where the 
test product was supplemented with rice polish an increased rate of growth 
occurred. This is obviously the result of the supplementing effect of the 
rice polish and the milk products. The lower growth rate obtained when 
the basal ration was unsupplemented with rice polish must be attributed to 
the fact that the test products do not carry a sufficient amount of both vita- 
mins ‘‘B’’ and ‘‘G’’ to give the same growth response at comparable levels 
as was obtained when the limited amount of rice polish was furnished. 
Since it is known that rice polish has a high vitamin ‘‘B’’ content and rela- 
tively little vitamin ‘‘G,’’ at least sufficient to promote growth at the 
level furnished in these rations, the growth results from the unsupple- 
mented milk products interpreted in conjunction with those obtained when 


2 Steenbock, H., and Nelson, E. M., Jour. Biol. Chem. 56: 362. 1923. 
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the rice polish was furnished, must be attributed to their relatively low 
vitamin ‘‘B’’ content. A review of the results obtained from the supple- 
mented and unsupplemented rations with which graduated levels of the 
test substance were fed, permits an estimation of the relative amount of 
vitamin ‘‘B’’ and ‘‘G’’ in any single sample, or a comparative evaluation 
of these factors in the different samples. 

An analysis of the data indicate that there is no substantial difference 
in the amount of vitamin ‘‘G”’ in the dry skim milk and in the dry whey 
sample ‘‘K’’; dry whey sample ‘‘P’’ possibly contains slightly less of this 
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factor. The results show, however, that there was a marked variation in 
the amount of vitamin ‘‘B’’ contained in these products. There was sub- 
stantially a complete absence of this factor in dry whey sample ‘‘P’’ as 
shown by the prevalence of paralysis, comparative lack of growth, and early 
death of all animals receiving this product unsupplemented with rice pol- 
ish. The dry skimmed milk and the dry whey sample ‘‘K”’ are indicated 
as having a slightly greater amount of vitamin ‘‘B’’ than dry whey sam- 
ple ‘‘Ko.’’ 

Chart V shows the results obtained by superimposing the test products 
on the basal ration supplemented with rice polish after a period of sup- 
pressed growth caused by the elimination of all vitamin ‘‘G’’ with the 
exception of the small amount required for maintenance and as carried by 
the 2 per cent rice polish. The growth response resulting from the test 
products introduced after the period of suppressed growth corroborates the 
data indicating the amount of vitamin ‘‘G’’ in these products as deter- 
mined by feeding without previous suppression of growth. (Charts 1, 2, 
3 and 4.) 

From the various data it is possible to estimate within limits the amount 
of certain of these products necessary to supply the vitamin ‘‘G’’ require- 


| +DIED 
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CuHart 5. COMPARATIVE GROWTH RESULTS OF A VITAMIN G ASSAY OF Dry SKIM MILK AND 
Dry WHEYS, AFTER A PRELIMINARY PERIOD OF SUPPRESSED GROWTH. 


Tue BASAL RATION CONTAINED 2% RIcE POLISHINGS. 


ment for normal or optimum growth. It appears that approximately 12 
per cent dry skimmed milk or dry whey when supplemented with vitamin 
**B”’ supplies a sufficient amount of vitamin ‘‘G’’ for normal growth. On 
the basis of calculations made from the food consumption records, this is 
equivalent to approximately 12 to 15 ce. of fluid skimmed milk or whey per 
day. The data indicate, however, that none of the products, even when 
fed at the highest levels, furnish a sufficient amount of vitamin ‘‘B’’ for 
optimum growth. It has been noted by Supplee ef al. (6) that either a 
greater amount of vitamin ‘‘B”’ is required at and beyond the period of 
adolescence than for the earlier periods of structural growth, or that some 
factor other than vitamin ‘‘B’’ and ‘‘G’’ as now defined is required at the 
later stages of the life cycle. The data recorded in this report would seem 
to again call attention to this point. Outhouse and coworkers (1) have in- 
dicated, however, that the flattening of the growth curve at this period may 
be due to the increased vitamin ‘‘B’’ requirement determined primarily by 
the increasing size of the animal. 
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SUMMARY 


1. The growth promoting properties of the vitamin ‘ content of Just 
roller process dry skimmed milk and spray dried whey are not substantially 
different. 

2. There was a marked variation in the vitamin ‘‘B’’ content of the dry 
skimmed milk and dry wheys used in these experiments. It is probable 
that the differences in the treatment during commercial production of these 
various products accounts for the variations observed. 

3. The vitamin ‘‘B’’ content of all of the desiccated products used in 
this study was relatively lower than the vitamin ‘‘G’’ content. The results 
indicate that the nutritive value of each of these products is greatly en- 
hanced when supplemented with the vitamin ‘‘B’’ of rice polish, and un- 
questionably by other sources of the antineuritic factor. 
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MASAYOSHI SATO anp KIICHI MURATA 
Zootechnical Institute, Hokkaido Imperial University, Sapporo, Japan 


INTRODUCTION 


Others have shown that the principal foods from both vegetable and 
animal sources usually contain small amounts of zine. Giaya (1), Naka- 
seko (2), and Lehman (3) reported the constant presence of zine in the 
liver of both humans and animals. Birckner (4), Hiltner and Wichman 
(5), and Weitzel (6) found small amounts of zine in foods. 

In so far as the authors could learn, very little information is available 
as to the zine content of milk. Birckner (4) found the average amount in 
cows’ milk to be 2.0—-5.4 mgms. per kilo. He observed that the maximum 
amount was present in the milk immediately after parturition. His con- 
clusions are based on 15 determinations made on 14 cows, 7 of which were 
70 to 296 days after parturition, 6 the time after parturition was not known 
and 1 was at the end of lactation. The authors (7) determined the zine 
content of cows’ milk during the colostrum period. 

Only a few studies have been carried out with human milk. Birekner 
reports 3 determinations on milk from 4 to 15 days after parturition in 
which a zine content of 5.66 to 13.78 mgms. per kilo was found. There was 
a conspicuous increase with time, a result which was quite contrary to that 
obtained with cows’ milk. Nakaseko (2) found 1.2 mgms. per kilo, but 
the time after parturition was not given. 

No record was found of the zine content of the milk of sheep. 

The lack of information as to the zine content of milk, as shown above, 
was supplemented by the study reported in this paper in which a slight 
modification of Birekner’s (4) method for the estimation of small amounts 
of zine in biological material was used. 


MILKS ANALYZED 


The human milk was obtained chiefly from 9 women from the gynecology 
department of the Hokkaida Imperial University. Twenty-five samples 
were taken 3 to 31 days after parturition, and 3 one year after parturition. 

The cows’ milk was obtained from 11 head (2 Ayrshire, 6 Holstein, 
3 Guernsey) bred at the first and second farm of the Agricultural Depart- 
ment of the University. The samples were taken immediately after par- 
turition and after 3, 4, 24, 48, 72, 96, 120, and 144 hours and from then 
on at convenient intervals during the lactation period. 

Received for publication April 6, 1931. 
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Sheep’s milk was tested from 8 head of Ostfiethland sheep of the 
Tsukissao sheep farm of the Department of Agriculture and Forestry. The 
samples were collected daily during the early stages of lactation and from 
then on at monthly intervals. The pH value, specifie gravity, and general 
composition of the milk was also determined. 


METHOD OF ESTIMATING ZINC 


Previously Birckner’s (4) method was chiefly used in estimating the 
small amounts of zine which occur in biological materials. The method 
was improved by using the nephelometric procedure of Breyer (8). The 
procedure is essentially as follows: the material is ashed, the ash dissolved 
in HCl solution; the zine is precipitated as the sulphide by H.S gas, and 
the zine sulphide is collected on a filter. After washing, the zine sulphide 
is dissolved in HCl solution and potassium ferrocyanide is added. The 
turbidity, due to the precipitated zine ferrocyanide, is compared with 
standards prepared by using known amounts of zine. 

Unfortunately under the above condition some iron and manganese are 
precipitated as sulphides with the zine. Consequently for an accurate 
determination of zine in milk the removal of iron and manganese is 
necessary. 

In order to overcome these errors and still use the nephelometrie pro- 
cedure of estimation with Birckner’s method, the authors removed the iron, 
copper, and manganese by precipitation. 


METHOD 


The material is thoroughly ashed and 0.5 to 1.0 gram of the ash is 
dissolved in 2 N. HCl. The solution is heated to boiling and ammonium 
hydroxide is added to precipitate the iron, and ammonium sulphide is added 
to precipitate the manganese. Under these conditions (9) it is possible to 
precipitate manganese sulphide without precipitating zine sulphide. After 
cooling, the precipitate is removed by filtration and the filtrate is made 
slightly acid to methyl orange with HCl. Powdered sodium carbonate is 
added until the solution presents a yellow color and the red color is re- 
stored by adding formic acid, drop by drop. The solution is heated to 
boiling, cooled and treated with H.S gas for 24 hours. 

The precipitate of zine sulphide is collected on a small filter paper and 
after washing the precipitate with hydrogen sulphide saturated water, the 
zine sulphide is dissolved with 6 ce. of hot 15 per cent HCl solution. After 
washing with boiling water, the solution is transferred to the measuring 
tube, and the nephelometric estimation is carried out by a comparison with 
standard tubes containing known amounts of zinc. The precipitation is 
produced by adding 5 ec. of potassium ferrocyanide and shaking. 
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TABLE 1 
Cow’s milk 
Zine content ond ge neral 


| 

» ZINC IN 
| rH | soLips | raots FAT ASH 1000 ce: 
} MILK 

| % % % | % mgms. 
6.31 11,0680 | 30.00 17.29 9.05 1.21 8.27 

6.42 1.0370 16.02 4.49 6.97 | 0.86 3.82 
6.37 1.0375 13.94 4.67 6.46 0.78 3.09 


6.40 1.0370 14.15 3.54 5.17 0.78 4.35 
6.23 1.0380 14.84 4.33 5.76 0.76 3.22 


| 6.27 1.0375 17.36 5.57 | 1.00 13.03 
6.52 1.0330 14.74 5.99 5.13 | 0.86 6.85 
6.38 1.0340 15.30 4.75 5.37 | 0.84 
6.33 1.0330 16.60 3.50 0.80 5.04 
6.46 1.0320 15.30 3.95 0.68 5.04 
6.15 1.0320 | 14.56 3.30 0.72 
6.49 1.0320 14.34 3.38 0.78 4.61 
6.24 1.0590 19.86 11.87 3.70 0.98 4.78 
6.44 1.0485 | 16.94 6.84 5.38 0.86 5.23 
6.33 1.0380 14.70 5.14 4.67 0.88 3.89 
6.34 1.0340 13.90 4.99 0.80 3.22 
6.32 1.0305 14.06 5.64 5.36 0.80 3.45 
6.33 1.0340 13.64 3.50 6.12 0.78 4.04 
6.45 1.0325 13.81 3.36 5.28 | 0.70 
6.36 1.0567 12.28 14.18 3.50 1.03 12.3 
6.41 1.0360 16.48 8.54 4.40 0.90 6.47 
6.33 1.0320 13.82 4.83 0.81 4.37 
6.47 1.0350 13.08 4.69 4.81 O.86 5.51 
6.47 1.0340 13.50 4.32 5.84 0.74 4.41 
6.72 1.0350 13.62 4.90 4.59 0.76 4.60 
6.48 1.0325 12.80 3.88 4.62 0.70 3.33 

1.0710 | 30.81 16.81 6.21 0.80 18.66 
1.0390 14.54 4.63 5.56 0.84 6.13 
1.0350 13.47 3.43 6.06 0.81 6.11 
1.0340 14.59 4.03 4.46 0.87 5.14 
1.0345 0.86 5.00 
1.0560 27.40 11.11 8.88 0.97 10.95 
1.0360 16.14 4.87 5.88 0.72 4.32 
1.0280 16.06 3.75 5.63 0.76 4.30 
1.0340 14.63 3.13 5.51 O.87 4.73 
| 1.0340 | 15.31 4.11 5.63 0.81 3.89 
1.0340 15.09 4.67 5.19 0.70 3.77 
1.0350 15.33 4.41 4.71 0.73 
6.32 1.0440 19.58 10.91 5.63 1.01 10.41 


6.44 1.0430 18.73 9.73 4.05 0.86 6.12 
6.43 1.0305 15.17 4.40 5.51 0.85 4.91 


6.52 1.0320 | 13.35 4.46 4.14 0.73 2.35 
6.31 1.0310 | 13.46 3.31 4.46 0.75 2.19 
| 6.70 1.0310 | 13.36 3.65 4.80 0.74 2.16 
641 1.0290 13.12 3.51 4.51 0.64 3.30 
| 1.0287 | 14.24 3.81 ° 5.62 0.66 3.18 
| 6.39 | 1.0280 | 14.92 3.44 6.43 | 0.73 2.41 
6.26 1.0285 | 16.30 3.48 7.76 0.66 2.32 
6.43 | 1.0315 | 15.81 4.18 6.55 | 0.75 3.33 
6.36 | 1.0337 | 16.14 4 | 4.30 7.11 | 0.77 4.45 


| 
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TABLE 1 (Continued) 


Baye | ZINC IN 
BREED | PH | Geaviry | sovips| prormin| | asm |1000cc. 
RITION | MILK 
| % | % % % mgms, 
Holstein 0 | 1.0440 | 21.61 8.54 6.92 0.93 14.19 
237 3rd 3 hrs. 1.0430 16.67 6.85 5.05 0.93 6.61 
parturi- 30days | 1.0324 13.17 3.42 4.68 0.61 2.26 
tion 60 1.0310 12.48 3.51 4.15 0.63 2.46 
90 | 1.0300 12.74 3.77 4.17 0.61 1.72 
120 : 1.0280 12.04 3.22 4.36 0.66 2.26 
150 | 6.23 1.0290 13.13 4.14 4.50 0.70 | 2.51 
180 | 6.28 1.0320 13.74 3.82 4.26 0.75 | 2.45 
210 | 6.41 1.0295 13.20 3.27 4.88 0.74 | 2.86 
240 | 6.35 1.0290 12.99 3.55 4.71 0.72 | 3.46 
300 | 6.41 1.0341 12.83 3.79 3.36 0.78 | 3.54 
330 | 6.48 1.0310 13.30 3.88 4.54 0.72 3.08 
360 6.21 1.0330 13.20 3.79 4.13 0.59 3.21 
420 es 1.0297 14.13 3.85 5.03 0.59 2.99 
480 ; 1.0323 12.09 3.74 3.04 0.54 3.69 
510 ; 1.0320 13.14 3.76 4.19 0.66 3.33 
Holstein | 
195 3rd 0 | ; 1.0694 23.12 14.46 3.52 0.86 16.72 
parturi- 30 1.0330 13.10 4.15 5.03 0.81 3.80 
tion 
| 
Ayrshire Last 
71 3rd milk 
parturi- of | 6.61 1.0331 14.77 4.25 5.56 0.78 4.65 
tion lacta- | 
tion 
| 
Holstein Last 
Ist par- milk 
turition of | 6.68 1.0305 ; 0.82 5.41 
lacta | 
tion | 


STANDARD AND STOCK SOLUTION 


Weigh accurately 1.2447 grams of pure zine oxide, dissolve in HCl and 
add 100 ce. of distilled water ; neutralize the solution with dilute ammonium 
hydroxide until the solution becomes transparent. Make up to a volume 
of one liter in a volumetric flask, using distilled water. This is the stock 
solution. Dilute 10 ce. of the stock solution to 100 ee. to use as a standard 
solution, which contains 0.1 mgm. of zine per ce. 


RESULTS 


Table 1 gives the amount of zine found in cows’ milk, table 2 sheep’s 
milk, table 3 human milk, and table 4 the average amount of zine in 
human, cow and sheep milk as influenced by the period of lactation. 

In addition to the data given in these tables, the following amounts of 
zine were found in the milk from normal individual cows: 3.65, 3.29, 2.89, 
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TABLE 2 
Sheep milk 
Zine content and general composition 
| DAYS | | | 
GE ZINC IN 
RITION | RITION | [ MILK 
| | % % % | % mgms, 
d4years | 0 | 6.63 1.0550 | | 15.36 18.80 1.14 | 11.85 
old Ist | 2 | 6.56 | 1.0420 | 20.11 8.29 7.68 | 0.99 4.72 
parturi- 3 | 6.65 1.0400 | 17.73 6.23 7.48 | 0.89 4.47 
tion | 4 | 6.59 | 1.0380 | 19.69 6.50 8.20 0.82 3.94 
7 6.66 | 1.0380 | 18.21 6.83 7.28 | 0.71 3.39 
1 mo. | 6.59 | 1.0380 | 16.98 4.91 6.82 0.69 2.64 
2 « | 648 | 1.0350 | 15.38 4.48 6.28 | 0.70 2.51 
| 3 | 6.50 | 1.0400 | 17.40 5.34 6.41 | 0.82 2.27 
44 | 6.38 1.0370 | 18.04 5.59 6.35 | 0.78 2.31 
643 | 1.0370 | | 0.71 2.13 
6 <6 1.0380 | 19.75 5.99 9.75 | 0.48 2.48 
7“ 654 | 1.0395 | 2148 590 916 | 093 | 251 
8 | 6.65 1.0440 | 21.02 | 7.66 8.32 | 0.95 3.17 
Last milk 
of lactation | 6.65 | 1.0415 | 22.88 | 6.04 9.53 | 0.83 2.95 
dyears | 0 6.36 | 1.0620 | 26.34 | 13.12 | 9.88 | 0.92 | 14.72 
old 1st 3 6.62 | 1.0380 19.42 7.64 | 7.85 | 0.92 | 3.43 
parturi- + 6.63 | 1.0310 18.87 5.68 7.83 | 0.90 3.38 
tion 8 6.49 | 1.0380 | 19.95 5.32 6.72 | 0.89 3.06 
9 6.52 1.0360 | 16.28 4.68 5.87 | 0.82 2.52 
10 6.75 | 1.0350 | 16,78 4.80 | 644 | 0.82 3.11 
1 mo. 6.53 | 1.0350 | 16,15 4.52 6.29 | 0.76 3.16 ’ 
2 «6 6.32 | 1.0355 | 16.38 4.54 | 7.24 | 0.72 2.96 
3“ 6.62 | 1.0370 | 17.72 5.29 6.33 0.75 2.81 
4 «6 6.48 | 1.0366 | 17.25 5.18 6.17 | 0.72 2.86 
5 6.11 1.0376 4.48 
6 1.0366 | 16.16 7.56 7.19 0.96 2.82 
7 6.44 | 1.0350 | 22.72 | 6.71 | 10.33 | 0.81 | 3.00 
8 4 1.0390 | 18.78 7.28 7.04 0.84 3.39 
| Last milk 
of lactation | 6.37 | 1.0408 | 28.86 28.86 14.2 108 3.36 
4 years 1 mo. | 6.53 | 1.0376 | 17.32 4.19 7.27 0.80 2.77 
old 2nd 2 «6 | 6.39 1.0360 | 16.04 4.85 5.87 0.81 2.37 
parturi- 3 6 | 6.55 1.0370 17.73 5.81 6.98 0.78 2.50 
tion 4“ | 6.33 1.0385 | 17.26 5.49 5.47 0.88 2.21 
5 «6 1.0370 | 17.89 0.84 2.67 
6 6.43 1.0440 | 17.11 6.03 9.03 0.80 2.68 
7 «6 6.49 1.0422 | 19.32 | 7.08 8.24 | 1.06 2.91 
8 “ | 6.78 | 1.0465 | 25.60 9.42 | 10.33 1.04 3.05 
| 
5 years lmo | 6.55 | 1.0350 15.63 | 3.63 8.14 | 0.70 2.93 
old 2nd 2 6.62 | 1.0360 | 16.60 | 5.78 6.08 0.72 2.92 
parturi- | 3 «6 wm | 1,0870 | 15.92 | 5.26 5.27 0.77 3.72 
tion 4 «6 6.52 | 1.0370 | 1490 | 4.83 4.94 | 0.72 1.98 
5 «6 | 1.0370 16.69 | 5.44 9.71 0.77 4.18 
| 657 | 1.0379 | 1861 | 573 | 799 | 3.02 
7 «6 6.40 | 1.0443 | 25.59 | 8.08 13.71 1.09 2.65 
| 8 “< 6.80 | 1.0437 | 20.92 | 7.94 9.64 | 0.97 3.05 
| Last milk | 
| of lactation | 6.25 | 1.0300 | 17.24 | 663 | 7.68 | 0.85 | 3.39 
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DAYS 
AFTER 
PARTU- 
RITION 


7 66 


Last milk 
of lactation 


Last milk 
of lactation 


8 
Last milk 
of lactation 


PH 


6.30 
6.05 
6.38 
6.43 


6.42 
6.46 


6.65 


6.48 
6.31 
6.38 
6.38 
6.61 
6.40 
6.40 
6.66 
6.10 
6.29 
6.47 
6.36 
6.66 
6.40 


6.51 
6.62 


TABLE 2 


| SPECIFIC 


GRAVITY 


1.0340 
1.0350 
1.0370 
1.0350 
1.0390 
1.0411 
1.0434 


1.0420 


1.0360 
1.0365 
1.0360 
1.0360 
1.0370 
1.0380 
1.0376 


1.0415 


1.0370 
1.0370 
1.0360 
1.0360 
1.0370 
1.0402 
1.0401 
1.0699 


1.0355 


1.0609 
1.0360 
1.0355 
1.0375 
1.0360 
1.0491 
1.0390 
1.0340 


2.00, and 3.33 mgms. per 1,000 ee. 


during the first few days after parturition. 


(Continued) 


TOTAL 
SOLIDS 


13.92 
13.35 
15.48 
15.94 
16.68 
18.03 
19.63 


20.11 


17.77 
16.96 
17.68 
17.32 
17.89 
17.32 


22.50 
22.80 


16.65 
15.90 
17.39 
17.96 
18.04 
15.82 
19.64 
20.04 


18.91 


30.22 
16.33 
15.76 
17.26 


MURATA 

TOTAL 

PROTEIN | FAT 

% 
3.58 6.53 
3.70 6.70 
5.48 5.77 
4.77 6.01 
4.07 8.21 
6.10 8.31 
7.26 8.28 
7.42 | 7.78 
5.63 5.58 
4.91 5.88 
5.31 6.40 
5.22 6.38 
5.49 
6.74 10.41 
8.68 9.58 
5.15 5.70 
4.66 | 5.67 
4.95 7.16 
5.23 | 6.35 
5.59 6.35 
5.49 | 5.57 
6.46 7.90 
6.64 7.40 
9.96 7.85 

16.94 10.16 
5.02 5.98 
4.34 5.91 
4.81 6.74 
5.51 6.54 
6.46 7.90 
6.68 10.78 
6.42 9.40 
6.75 


| 8.09 


ZINC IN 
ASH 1000 cc. 
MILK 


% mgms. 
0.71 3.12 
0.74 2.79 
0.87 3.71 
0.68 2.34 
| 0,82 2.64 
| 0.83 3.19 
| 0.81 2.67 
| 


0.95 3.18 
0.76 3.48 
0.73 3.22 
0.75 3.26 
0.76 2.90 
0.84 3.58 
| 0.81 3.40 


| 1.08 4.08 
0.83 3.64 


0.82 2.84 


0.72 1.92 
| 0.86 2.91 
| 0.68 2.60 
| 0.78 2.62 
0.85 2.27 


0.87 3.06 
0.86 2.37 


| 0.98 3.68 


| 0.92 14.42 
| 0.65 2.41 
| 0.75 3.10 
| 0.82 2.81 
| 0.72 1.94 
| 0.87 2.19 
| 0.99 2.46 
| 0.87 2.37 

0.96 2.84 


Samples of normal mixed herd milk 
gave 3.46, 2.94, 3.27, 4.12, 3.12, 3.15, and 3.33 mgms. per 1,000 ce. of milk. 

Contrary to Birckner’s three determinations of 5.66 mgms. at 4 days, 
11.5 mgms. at 9 days and 13.78 mgms. at 15 days, the results presented 
here show that the zine content of human milk decreases fairly definitely 


The greatest decrease in zine 


takes place during the first few days of lactation; after about 10 to 15 days 
the zine content becomes nearly constant and continues at about the same 
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TABLE 3 
Zine content of human milk 
ZINC IN 1000 cc. 
EXPERIMENT NO, TIME AFTER PARTURITION OF MILK 
days mgms. 
3 7.35 
I 5 7.40 
7 6.46 
ll 4 4.43 
11 5.33 
4 5.80 
6 4.54 
8 6.16 
10 3.70 
15 3.09 
Ill 16 2.86 
24 2.78 
25 1.23 
30 1.76 
32 1.60 
lv 9 5.17 
10 3.72 
Vv 6 6.35 
7 6.20 
10 4.89 
| VI 14 4.44 
15 4.03 
VII 28 3.03 
30 3.63 
VII 360 3.07 
381 2.89 


Ix 360 3.84 


level throughout the remainder of the lactation period, with perhaps a 
possible increase at the end of lactation. 

The zine content of the milk of cows and sheep is about the same as 
that of human milk. Also the zine content was quite high immediately 
after parturition, falling to a relatively constant value in about 10 days. 
An increase in the zine content at the end of lactation was noted, particu- 
larly in the case of cows’ milk, as shown particularly by the last two values 
in table 1. 
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TABLE 4 
Influence of stage of lactation upon zine content of milk 
HUMAN | cow SHEEP 
TIME AFTER ZINC IN TIME AFTER ZINC IN TIME AFTER ZINC IN 
PARTURI- 1000 cc. oF PARTURI- 1000 cc. oF PARTURI- 1000 cc. oF 
TION MILK TION MILK TION MILK 
| 

days | mgms. } hours mgms. days mgms, 
3 7.35 0 13.57 0 13.78 
+ 5.12 3 6.61 2 4.71 
5 6.34 4 6.12 3 3.90 
6 5.03 days 4 3.36 
7 6.18 2 5.31 7 3.18 
8 6.71 3 4.35 8 3.06 
9 5.19 4 4.68 9 3.04 
10 4.42 5 4.16 10 3.11 
1l 5.33 6 4.18 months neeares 
14 4.44 7 4.19 1 2.89 
15 3.56 months 2 2.81 
16 2.86 1 2.29 3 | 2.83 
24 2.78 2 2.35 4 2.45 
25 1.23 3 2.12 5 2.69 
28 3.03 4 2.28 6 2.74 
30 2.67 5 3.07 7 2.91 
32 1.60 6 3.00 Ss 2.97 
1 year 3.25 7 2.63 | last 3.21 

8 289 

10 344 | | 

1l 3.76 

12 3.21 | 

14 299 | 

16 3.69 | 

| 17 3.33 | 

SUMMARY 


1. A modification of Birckner’s method for the determination of zine 
was developed whereby the interfering iron and manganese were removed. 

2. The zine content of human, cow, and sheep’s milk was determined at 
various intervals throughout the lactation period. 

3. Little difference was noted in the zine content of human, cow, and 
sheep’s milk. 

4. A marked decrease in the zine content of milk was noted during the 
first few days of the lactation period. During the middle normal portion 
of the lactation period the zine content of the milk was about constant, but 
increased in amount at the end. 
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MANGANESE CONTENT OF MILK 


MASAYOSHI SATO anp KIICHI MURATA 


Zootechnical Institute, Hokkaido Imperial University, Sapporo, Japan 


INTRODUCTION 


The existence of manganese in blood and animal tissue has been known 
for a long time. Warzer (1) in 1830 reported its existence in blood. 
Bertrand (2) in 1905 found that minute amounts of manganese affected the 
growth of bacteria exerting a catalytic function. Bradley (3) in 1907 
found manganese in the tissue and eggs of shell fish in fresh water. 
Dumetrescou and Nicolau (4) in 1910 determined the manganese content 
of fishes and hen’s egg. Bertrand and Medigreceanu (5) in 1912 observed 
the existence of manganese in normal blood. They (6) also investigated 
the manganese content of the tissues of invertebrates, fishes, and lower ani- 
mals, as a result of which they concluded that manganese played a very 
important réle in growth and functions of animals. Reiman and Minot 
(7) in 1920 who made quite a study of the manganese content of human 
blood and tissues, pointed out that with but few exceptions, there was a 
constant level of manganese in the blood. Its presence in tissues is con- 
fined largely to the liver as in other animals. 

Manganese in milk has received but little attention. Dumetrescou and 
Nicolau (4) determined manganese in milk and Bertrand and Medigre- 
cianu (6) showed that milk contained a small amount of manganese. 
Nakaye (8) after studying the manganese content of plants and animals, 
turned his attention toward milk. He determined the manganese content 
of normal and colostrum milk, being interested in whether the manganese 
content of the milk was affected by the growth of the calf. Unfortunately 
his method was not adequate for milk. 

The present paper deals with the authors’ study of manganese in milk. 
It was found that the previously used analytical methods for the deter- 
mination of manganese in biological material were unsuited to milk. Not 
only because of an error in the methods but because too much material was 
required. (Nayake found that 1000 cc. was not sufficient.) The first step 
therefore was the development of a method which was suitable for milk. 


METHOD FOR MANGANESE 


The methods (4), (5), (7), (9), (10), (11) hitherto developed for the 
determination of manganese in biological material are quite varied. The 
ordinary colorimetric method is most often used. 
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In applying this method to milk the color is interfered with by the for- 
mation of a precipitate with the chloride and phosphate radical contained 
in the milk. This interference was avoided by heating with concentrated 
nitric acid. By a quantitative relation between the amount of potassium 
persulphate and silver nitrate added an accurate determination of man- 
ganese could be made using small amounts of materials to be tested. 

Method. The sample was ashed at dull redness until the carbon was 
completely removed. The ash (1.0—2.0 grams) was then treated with 15 ce. 
of a 50 per cent solution of nitric acid and left for 24 hours. It was then 
heated gently on a sand bath until it was thoroughly dry. After cooling 
the residue was well moistened by adding 5 ee. of 2 N. nitrie acid and 5 ee. 
of distilled water. The solution was warmed on a sand bath for half an 
hour and when digestion was complete it was filtered with thorough wash- 
ing into a volumetric flask. To the filtrate 0.2 ce. of a 2 per cent solution 
of silver nitrate and 0.2 grams of potassium persulphate were added. The 
solution was then heated gently on a sand bath until the maximum color 
had developed. The depth of color was then compared with that of a 
standard solution of potassium permanganate, using a Leitz colorimeter. 

Standard stock solution. 2.877 grams of pure potassium permanganate 
were dissolved in water and a little sulphurous acid was added to discharge 
the color of the potassium permanganate. The solution was made up to 
a volume of 1000 ec. Each ce. of this solution contains 1.0 mgm. of 
manganese. 

TABLE 1 
Recovery of manganese added to milk 
0.01 or 0.02 mgm. of manganese used for color standard 


VOLU ME OF 


WEIGHT OF | AMOUNT OF 
SAMPLE ASH TAKEN | MANGANESE | yancGANESE MANGANESE 
TAKEN FOR FOR ADDED TO FOUND RECOVERED 
ASHING ANALYSIS MILK 
ce. grams mgms. mgms. mgms. 
Mixed milk 1.0 0 0.0066 
(colostrum ) 1.0 0.01 0.0167 0.010 
se 185 1.5 0 0.0115 
185 1.5 0.01 0.0215 0.0100 
“ 162 1.2 0 0.0088 
162 1.2 0.01 0.0181 0.0093 
Mixed milk | 194 1.5 0 0.0056 
(normal) 194 1.5 0.01 0.0151 0.095 
"= 194 1.5 | 0 0.0056 
194 1.5 | 0.02 0.0266 0.0210 
Individual 200 0 | 0.0060 
(normal) 200 ; 0.01 | 0.0147 0.087 
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Standard working solution. 5 ec. of the above stock solution were 
diluted to 500 ee. with distilled water. Each ce. of this solution contains 
0.01 mgms. of manganese. 

Results obtained when this method was applied to milk to which known 
amounts of manganese were added are given in table 1. This table shows 
that the method is quite reliable when it comes to determining the amount 
of added manganese. 

SOURCES OF MILK SAMPLES 


Cows’ Milk: The milk from 2 Holstein, 2 Ayrshire and 1 Guernsey 
cows which were bred at the first and second farms of the Hokkaido Im- 
perial University was tested for manganese. The milk was examined im- 
mediately after parturition and on the 2nd, 3rd, 4th, and 5th days after 
parturition. The manganese content of normal milk was determined by 
examining mixed milk and milk from individual cows. 

Sheep milk. Samples were obtained from 4 sheep which were bred at 
the Tsukisappu sheep farm of the Department of Agriculture and Forestry. 
The samples were obtained at 30 day intervals. 

Horse milk. Samples of normal horse milk were obtained from the 
veterinary hospital of the Hokkaido Imperial University. 


RESULTS 


Table 2 shows the manganese content of cows’ milk during the first few 
days after parturition, and table 3 of normal milk. Tables 4 and 5 show 
the manganese content of sheep and horse milk, respectively. Table 6 
gives the maximum, minimum and average manganese content of the milk 
from the different animals under the various conditions. 


TABLE 3 
Cows’ milk (Normal) 


Manganese content and general composition 


NO. OF MANGA- 
EXPERI-| BREED SPECIFIC TOTAL TOTAL FAT | ASH | NESE IN 
MENT GRAVITY SOLIDS PROTEIN 1000 ce. 
I Holstein 
Individual 1.0297 13.30 3.88 4.54 0.72 | 0.036 
ss 1.0340 12.83 3.79 3.76 0.78 | 0.039 
I Mixed 1.0280 13.00 3.85 | 3.65 0.71 | 0.031 
II 6 1.0310 12.41 3.41 3.50 0.73 0.026 
II 1.0300 12.69 4.02 3.79 0.66 0.048 
IV 1.0285 13.11 0.71 0.019 
Vv 1.0290 13.07 | 4,05 3.66 0.70 0.031 


VI “a | 1.0287 12.60 | 4.00 | 3.77 0.66 0.033 
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TABLE 5 
Horse milk 


Manganese content and general composition 


TIME 
BO. OF AFTER SPECIFIC TOTAL TOTAL | ; MANGA- 
EXPERI- PARTURI- GRAVITY SOLIDS | PROTEIN wat IN 
MENTS | TION | 1000 cc. 
| | 
| days % % | % % | mgms. 
_- 160 1.0105 8.52 2.12 | 1.60 | 0.36 0.041 
| | 
II 162 1.0210 7.81 2.36 | 182 | 0.39 0.042 
| | 
| 
III 1.0270 11.41 2.02 | 2.79 | 046 | 0.037 
IV 1.0251 951 | 341 | 250 | 040 | 0,039 


TABLE 6 
Minimum, maximum and average manganese content of milk 


TIME AFTER MANGANESE IN 1000 cc. 

| Minimem | | 

| days mgms. mgms. | mgms. 
Cows’ milk | Colostrum ' 0 0.10 0.21 0.16 
1 0.05 0.08 | 0.07 
| 2 0.05 0.06 0.06 
3 0.04 0.05 0.05 
| 4 0.05 0.06 0.06 

Normal | 

(Individual ) 0.03 0.04 0.03 
(Mixed ) 0.02 0.04 0.03 
Sheep milk | | 60 0.04 0.05 0.05 
| 90 0.04 0.06 0.05 
150 0.04 0.07 0.06 
210 0.06 0.11 0.09 
240 0.06 0.08 | 0.07 
Horse milk | Normal 0.03 0.04 | 0.04 


Tables 2 and 6 show quite clearly that the first colostrum milk after 
parturition contains proportionally a much larger amount of manganese 
than does the normal milk. The amount of manganese being much less the 
second day. During the first 4 days after parturition the milk contains 
about twice as much manganese as does normal milk. 

Sheep milk as shown by table 4 contains considerably more manganese 
than cows’ milk and the manganese shows a tendeney to increase toward 
the end of the lactation period. 

Tables 5 and 6 indicate that normal horse milk may be slightly higher 
in manganese than normal cows’ milk. 
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SUMMARY 


1. A modification of the colorimetric method for the determination of 
manganese in biological material was developed whereby the interference 
of the precipitation of chlorides and phosphates were avoided. 

2. Colostrum milk (cows’) contains much more manganese than does 
normal milk, the first sample after parturition being especially high in 
manganese. 

3. Sheep milk is higher in manganese than is cows’ or horse milk. 

4. The manganese content of sheep milk tends to increase toward the 
end of lactation. 

Normal horse milk contains slightly more manganese than does normal 
cows’ milk. 
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A BIOCHEMICAL STUDY OF IRRADIATED MILK 


ARTHUR K. ANDERSON anp HOWARD O. TRIEBOLD 


Devartment of Agricultural and Biological Chemistry, The Pennsylvania State College, 
State College, Penna. 


Recently O’Brien, Davis and Armstrong’ have described a method for 
irradiating milk with ultraviolet light. Their source of light is an are from 
carbon electrodes of special composition and has an energy emission, in the 
wave length region from 2,800 to 3,100 Angstrom units, 1,260 times that 
of bright sunlight. There is very little energy emitted at wave lengths 
shorter than 2,800 A. They point out that radiation of wave lengths be- 
tween 2,800 to 3,100 A. is very effective in producing anti-rachitie potency, 
while radiation of wave lengths less than 2,800 A. is destructive to vitamin 
A, causes protein coagulation and produces a bad odor and taste in the milk. 
The apparatus in which the milk is irradiated is essentially a glass cylinder. 
The carbon arc is in the center of this cylinder and the milk flows down 
the inside of the cylinder in a thin film in such a way that each particle of 
milk receives a uniform dosage of light. Feeding experiments which they 
have conducted show that the vitamin D potency of irratiated milk is in- 
creased 16 times, while the vitamin A potency is 86 per cent. of that in the 
original milk. They also report bacteriological studies showing a decided 
reduction in the bacterial count after irradiation. 

In the present paper a biochemical study of milk and butter from milk 
irradiated by the above process is reported. Since it was anticipated that 
effects of irradiation would be slight, the milk used in the following work 
was given a much longer exposure to ultraviolet light than is the usual 
practice. This was accomplished by passing it thru the irradiating process 
eight times. In this way it was hoped that any effects of ultraviolet light 
would be greatly exaggerated and therefore more easily detected by the 
methods employed. The samples of certified milk were irradiated at a plant 
located near Erie, Pennsylvania. Uniform samples of irradiated and non- 
irradiated milk were cooled, placed in thermos bottles and shipped to 
our laboratory at State College, arriving the following morning in good 
condition. 

EXPERIMENTAL 
Chemical Composition of Milk 

The object of this phase of the work was to determine what changes in 
chemical composition, if any, take place during irradiation. Several sets 

Received for publication March 11, 1932. 
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of samples were analyzed before and after irradiation. A typical set of 
analyses is given in table 1. The results are averages of three determi- 
nations. 
TABLE 1 
Showing the Analysis of Milk before and after Irradiation 
aprer 
IRRADIATION 


BEFORE 
IRRADIATION 


| 
| 


1.0271 


Specifie Gravity at 25° C. saleesdiilguicaoets 1.0272 
Specific Conductivity 0.0049 0.0046 
pH 6.57 6.74 
Total Solids - 13.28 13.22 
Fat .. 4.40 4.31 
Total Protein (N x 6.38) ; 3.48 3.42 
Lactose 4.63 4.62 
Sum (Ash, fat, protein, lactose) 13.20 13.04 
0.69 


It will be seen that there are only slight differences in composition be- 
tween the two samples. The pH of the irradiated sample is slightly higher 
than that of the non-irradiated sample. This can be accounted for on the 
basis of the reduction in bacterial count of the irradiated sample. Since 
the samples were not analyzed until the day following irradiation, more 
acidity may have developed in the untreated sample due to its higher bac- 
terial count. Since ultraviolet light is known to cause a coagulation of 
albumin it was thought that possibly the albumin content of the irradiated 
sample would be considerably less than that of the untreated sample. The 
slight difference noted is hardly sufficient to be significant. Some of the 
difference can be accounted for by the lower total solid and protein content 
of the irradiated sample. Since the irradiated sample was irradiated eight 
times, it is certainly safe to say that normal irradiation by the process de- 
seribed does not cause detectable coagulation of the albumin in milk. 


Chemical Composition of Butter Fat 


In this work two samples of butter were used, one from untreated milk 
and the other from irradiated milk. The butter samples, of about a pound 
each, were melted and the butter fat used for the determination of various 
fat constants. Table 2 gives the results of the analyses. The results are 
averages of three determinations. 

The most significant thing in table 2 is the shorter induction period for 
oxidation of the butter fat which had been irradiated. Irradiation undoubt- 
edly initiates the oxidation process of the milk fat. It should be pointed 
out, however, that even after irradiation the sample studied had excellent 
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TABLE 2 
Showing the Analysis of Butter Fat prepared from Milk before and after Irradiation 


BEFORE AFTER 
IRRADIATION IRRADIATION 
Refractive Index at 40° C. * | 1.4551 | 1.4551 
Acid Number ‘al 0.93 0.96 
Saponification Number 224.5 | 225.4 
Acetyl Number 4.81 4.69 
Reichert-Meiss! Number a 28.94 29.64 
Polenske Number 1.51 1.89 
Iodine Number eee 37.6 38.3 
Kriest Test ; Negative Negative 
Induction Period for Oxidation 20 hrs. 17 hrs. 
Induction Period after 6 months storage — 10 hrs. 8 hrs. 


keeping qualities, superior to that of fat obtained from high quality cream- 
ery butter which gave an induction period for oxidation of 11 hours. In 
order to study the effect of irradiation on the keeping quality of butter fat 
the samples were stored in a refrigerator for six months and the induction 
period for oxidation determined again. It will be noticed that the induction 
period in both cases has been reduced about one-half. In other words the 
rate of deterioration is about the same in both cases. 

In considering the fat constants it will be noticed that the changes after 
irradiation are slight. In every case except the iodine number the results 
lend themselves to the interpretation that slight oxidation has occurred. The 
higher acid, saponification, Reichert-Meiss] and Polenske numbers of the 
irradiated sample, indicate a possible cleavage of long chain into short chain 
fatty acids. The lower acetyl number of the irradiated sample suggests the 
oxidation of hydroxyl groups. Since it is generally thought that oxidation 
takes place at the double bonds, one would expect a lower iodine number 
after irradiation. This is not the case. The higher iodine number after 
irradiation agrees well with the shorter induction period of this sample 
since unsaturated fats are known to have a shorter induction period than 
saturated fats. It is possible that irradiation shortens the induction period 
due to the introduction of double bonds in the molecule which is possibly a 
preliminary stage in the oxidation of a fat. Since such slight changes were 
found in fat exposed to such excessive doses of ultraviolet light, one can 
conclude that the usual dose would have an insignificant effect on the fat of 
milk. 


Enzyme Studies with Pepsin 


The object of this phase of the work was to determine what effect irradi- 
ation has on the rate of digestion of the proteins of milk by pepsin. The 
method used was as follows: 10 ce. of milk were placed in a beaker together 
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with 50 ee. of water and 5 ee. of 1.0 per cent commercial pepsin solution. 
This was then titrated with standard HC! solution to a pH of 2.0 at 25° C. 
using the quinhydrone electrode. This titration was made for both the 
irradiated milk and the control of non-irradiated milk. Next 10 ee. portions 
of each milk were placed in small Erlenmeyer flasks together with 50 ec. of 
water. The predetermined amount of standard HCl solution was then 
added to each flask to bring each solution to a pH of 2.0 after the addition 
of pepsin. These flasks were then placed in an incubator at 38° C. and 
allowed to remain there until they had reached a temperature of 38° C. 
Then 5 ee. of a 1.0 per cent commercial pepsin solution, which had a tem- 
perature of 38° C., were added to each flask. The flasks were kept at 38° C. 
throughout the experiment. At intervals two flasks of irradiated and of 
non-irradiated milk were removed and treated as follows: the samples were 
transferred to 200 ce. volumetric flasks and sufficient standard NaOH 
solution added to neutralize the added HC! solution and sufficient excess to 
make 14 ee. of N/10 NaOH in each flask. Then 4 ce. of Fehling’s CuSO, 
solution were added to each flask and the solutions made up to volume. 
After a thorough mixing the solutions were filtered and 100 ec. portions of 
each filtrate were analyzed for nitrogen by the Kjeldahl method. The re- 
sults indicate the amount of non-protein nitrogen present and are a measure 
of the amount of digestion taking place. 


T 
DINED | 
\RRN | 


Fig. 1. SHOWING MILLIGRAMS OF NON-PROTEIN NITROGEN IN 10 cc. OF MILK DURING 
DIGESTION BY PEPSIN AT PH 2.0. 
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The above experiment was run several times and a typical set of results 
is given in Fig. 1. Each value is an average of duplicate determinations. 

It should be noted that at the beginning of the experiment there was 0.5 
mgm. more of non-protein nitrogen in the non-irradiated sample than in the 
irradiated sample. Hence, one should add 0.5 mgm. to each of the values in 
the curve for irradiated milk when comparing the two curves. If this were 
done the irradiated sample would show a greater amount of non-protein 
nitrogen at each period of analysis except the 16-hour period. Although the 
differences are not great, it appears that irradiation does not retard the 
digestion of milk proteins by pepsin but accelerates it slightly, especially 
during the early stages of digestion. Since the irradiated sample was given 
a heavy dose of ultraviolet light in this experiment as in the other experi- 
ments, it is very likely that normal irradiation by the process described has 
little effect on the digestibility of milk proteins by pepsin at a pH of 2.0. 


Enzyme Studies with Trypsin 
This phase of the work was very similar to that of the work with pepsin. 
The procedure differed in that the samples were brought to a pH of 8.1 
with standard NaOH solution and at the end of digestion periods sufficient 
NaOH solution was added to make the total added equivalent to 14 ec. of 
N/10 NaOH. The trypsin used was a commercial preparation and 5 ce. of a 
0.2 per cent solution were used in each flask. 


IRRADIATE|D 
----- |NON-IRRA|DIATED 


HO UR 2 20 


Fic. 2. SHOWING MILLIGRAMS OF NON-PROTEIN NITROGEN IN 10 cc. OF MILK DURING 
DIGESTION BY TRYPSIN AT PH 8.1. 
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Several experiments were run with trypsin, the results of a typical ex- 
periment being given in Fig. 2. The results are averages of duplicate de- 
termination. 

The results of the work with trypsin are very similar to that with pep- 
sin. The irradiated sample digests more rapidly during the early stages of 
digestion but finally after 4 hours the non-irradiated sample surpasses it. 
Here again it should be said that with normal irradiation by the method 
describes the differences would undoubtedly be very slight if detectable at 
all. 

In explaining the more rapid digestion of the proteins of irradiated 
milk than of non-irradiated milk by pepsin and trypsin during the early 
stages of digestion, use may be made of the work of Wallen-Lawrence and 
Koch? who have demonstrated that boiled milk digests more rapidly than 
unboiled milk due to the destruction of anti-enzymes by boiling. It is pos- 
sible that irradiation destroys or partially destroys the anti-enzymes in 
milk thus making irradiated milk more easily digested than milk not so 
treated. 


SUMMARY AND CONCLUSION 


A biochemical study has been made of milk and butter from milk treated 
with a heavy dose of ultraviolet light. Controls of non-irradiated milk and 
butter were also run. There is very little change in the composition of 
milk due to irradiation. Butter from irradiated milk has a shorter induc- 
tion period for oxidation than that from non-irradiated milk. The variation 
in fat constants is slight. Digestion studies in vitro with pepsin and trypsin 
indicate a slight speeding up of digestion during the early stages of the 
process. This may be due to a destruction of anti-enzymes by ultraviolet 
irradiation. Normal irradiation by the method deseribed would likely pro- 
duce no detectable change in the composition or digestibility of milk. 
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VITAMIN A CONTENT OF PASTURE PLANTS 


I. Wuire Ciover (Trifolium repens) AND Kentucky Buivue Grass (Poa 
pratensis) UNDER PASTURAGE CONDITIONS AND FED GREEN 
ELLA WOODS, A. 0. SHAW, F. W. ATKESON, anp R. F. JOHNSON 


Agricultural Experiment Station, Moscow, Idaho 


Vitamin A content of pasture plants deserves consideration, first because 
so large a proportion of the total feed supply of dairy cows is derived from 
pastures, and second because the vitamin A content of milk and butter may 
be influenced by the ration of the cow. 

Sherman and Smith (11) suggest that the cow is able to store a surplus 
of vitamin A in the body during the summer months when fed green plants. 
This store may then be drawn upon during the winter months when the cow 
is fed dry feeds. : 

Under uniform stall feeding conditions McLeod, Brodie, and Macloon 
(7) found that milk varied little in vitamin A content from season to season. 
Drummond, Coward, and Watson (2) in 1921 pointed out that the vitamin 
A content of milk at different seasons is dependent upon the diet. Kennedy 
and Dutcher (5) found that the amount of vitamins A and B in milk de- 
pends upon the abundance of the supply in the feed of the cow. 

That the vitamin A content of milk may be raised by the feeding of cod- 
liver oil, kale, or fresh pasture has been shown by Drummond, Coward, and 
Watson (2), Luce (6), Chick and Roseoe (1), and Golding, Soames, and 
Zilva (4). Golding (3) reported butter made from milk produced by cows 
fed green plants to be ten times as potent in vitamin A as butter made from 
milk produced by cows fed dry winter feeds. 

The University of Idaho has 14 plots of grasses and legumes which are 
being studied in an effort to formulate desirable pasture mixtures. Data 
are being taken on growth habits, yield, palatability, and chemical composi- 
tion. The influence of the cow’s food on the vitamin A content of her milk 
suggested that the different grasses and legumes might vary sufficiently in 
vitamin A content to be an important consideration in formulating pasture 
mixtures. 

This paper is a preliminary report on the biological analysis of the vita- 
min A content of white clover (Trifolium repens) and Kentucky blue grass 
(Poa pratensis), two of the most common plants used in pasture mixtures. 

Received for publication March 19, 1932. 
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EXPERIMENTAL PROCEDURE 


The method used for determining the vitamin A content of these plants 
was based on the technique of Sherman and Munsell (10). Young rats, 28 
to 29 days of age, were taken from mothers which had received Sherman’s 
diet No. 13 (% ground whole wheat and 4 whole milk powder, plus 2 per 
cent of the weight of wheat in salt). These rats were placed on a basal vita- 
min A free diet. This basal diet consisted of 67 per cent corn starch, 18 per 
cent aleohol-extracted casein, 4 per cent salt mixture (Osborne and Mendel 
(9)), 10 per cent dried yeast, and 1 per cent salt. Fresh water and the 
basal vitamin A-free diet were always available. 

Vitamins B and G were supplied by feeding dried yeast. One-pound 
cakes of a commercial yeast were placed in thin layers and allowed to dry 
at room temperature. When dry the yeast was ground and incorporated 
into the diet at a 10 per cent level. Vitamin D was furnished by 15 min- 
utes’ irradiation of the rats with a sun lamp at 30 inches. 

Fresh, green samples of white clover and Kentucky blue grass were re- 
ceived once a week from the University of Idaho experimental plots. The 
plants were cut into fine bits by scissors. A sufficient number of doses for 
the week were weighed into one-fourth-ounce ointment jars with screw caps 
and placed in an electric refrigerator. 

Each plant was fed at three levels, 60, 180, and 600 milligrams per week. 

Three animals were kept in each cage for the first three weeks of the 
depletion period. At the end of the third week they were placed in indi- 
vidual cages made of one-fourth inch wire cloth. The bottom of each cage 
was raised to prevent access to feces. 

At the close of the depletion period, determined by the cessation of 
growth and the appearance of ophthalmia, the rats were placed on experi- 
ment and continued for eight weeks. 

Each animal was weighed once a week, and the food consumption re- 
corded. Weighed doses of the plants were fed three times a week. Daily 
observations were made and notes taken on symptoms indicating a lack of 
vitamin A in the diet and a post-mortem examination was made of each 
animal. 

RESULTS 


Animals receiving 60 milligrams of clover per week (figure 1) made an 
average total gain in body weight of 48 grams during the experimental 
period of eight weeks. By the beginning of the third week the eyes of the 
five animals on this level of clover were again normal, and they remained so 
throughout the experiment. Post-mortem examinations showed that one of 
the animals had a small amount of pus in the nasal sinuses. 

The five animals receiving 60 milligrams of blue grass made an average 
total gain in body weight of 25.8 grams in eight weeks, which is approxi- 
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Fig. 1. AVERAGE WEEKLY GAIN OF RATS ON DIFFERENT FEEDING LEVELS OF WHITE 
CLOVER AND BLUE GRass. 


mately one unit gain.’ None of the rats in this group recovered from oph- 
thalmia during the experimental period. Post-mortem examinations showed 
that one of the animals had pus in the nasal sinuses, in the inner ear, and at 
the base of the tongue. A second animal had pus in the nasal sinuses and 
at the base of the tongue, while a third had pus in the nasal sinuses only. 
The remaining two were free from signs of infection. 

At the level of 180 milligrams of clover, the rats made an average total 
gain of 74.6 grams. All signs of ophthalmia disappeared within a period 
of two weeks. While this gain is below normal, the animals were sleek and 
thrifty and approximately normal in appearance. Upon post-mortem ex- 
amination one rat was found to have a small pus sac at the base of the 
tongue. 

Animals receiving 180 milligrams of blue grass made an average total 
gain of 53.6 grams. While this group of animals lacked the sleek appear- 


1 The amount of a given food necessary to induce a gain of 3 grams per week for 8 
weeks is considered to supply one rat unit of vitamin A. 
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ance of the animals on the same level of clover, their eyes were cured in the 
same length of time, and remained so, with the exception of one rat whose 
eyes showed a distinct narrowing during the eighth week. This animal was 
found to have pus in the nasal sinuses and at the base of the tongue, and a 
second rat had pus in the nasal sinuses only. 

The two rats receiving 600 milligrams of clover per week made gains of 
61 and 63 grams, respectively, while the two receiving the same level of blue 
grass made gains of 44 and 52 grams, respectively. 

The five rats used as negative controls lost an average of 22.6 grams in 
body weight and survived an average period of 53.6 days. Post-mortem 
examination showed that four of the five rats had pus in the nasal sinuses 
and at the base of the tongue. 

Computed on a rat unit basis these results indicate that under summer 
pasturage conditions blue grass contains about 100 units of vitamin A per 
gram and white clover contains 200. 


DISCUSSION 


Sherman and Smith (12) say that escarole is the richest source of vita- 
min A so far reported. They also report one sample of dried alfalfa as 
containing 100 units per gram. McLaughlin (8) studied the relation of 
vitamin A content to size of leaves, using New Zealand spinach. She re- 
ported a growth of 16 grams in 8 weeks on 70 milligrams per week of the 
very small leaves. On 90 milligrams of the same sample a growth of 41 
grams in 8 weeks was obtained. In terms of vitamin A units these small 
leaves would contain from 90 to 150 units per gram. 

Compared with results reported on other plant tissues, white clover (200 
units) would be classed as one of the richest sources of vitamin A, while 
blue grass (100 units) would appear to be in about the same class as the 
young New Zealand spinach and the one sample of dried alfalfa. 

Experiments are now in progress to determine the loss of vitamin A 
caused by drying these pasture plants, and it is also planned to continue 
the study of other pasture plants, both green and dried. 


CONCLUSIONS 

1. Results of a preliminary study of the vitamin A content of white 
clover (Trifolium repens) and Kentucky blue grass (Poa pratensis) have 
been presented. 

2. The results of these experiments indicate that white clover contains 
at least 200 units of vitamin A per gram and blue grass is about one-half as 
rich. 

3. Comparing these results with those of experiments reported on other 
plant tissues, white clover would be classed as one of the best sources of 


VITAMIN A CONTENT OF PASTURE PLANTS 479 


vitamin A, while blue grass would be classed with the best sample of dried 
alfalfa. 
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THE EFFECT OF PROLONGED HOLDING AT PASTEURIZATION 
TEMPERATURE ON THE PROPERTIES OF 
AN ICE CREAM MIX* 


W. H. MARTIN 


Department of Dairy Husbandry, Kansas State College, Manhattan, Kansas 


INTRODUCTION AND REVIEW OF LITERATURE 

This investigation was started as a result of a question raised by the 
Research Committee of the International Association of Ice Cream Manu- 
facturers, as to what effect prolonged holding of an ice cream mix at pas- 
teurization temperature would have on the properties of the mix and 
quality of the ice cream. 

It is common practice in ice cream plants to pasteurize a batch of mix 
in a vat, and at the end of the usual holding period of 30 minutes, the mix 
is homogenized. The homogenization process may require thirty minutes 
to one hour or longer depending on the capacity of the machine. This 
means that some portions of the mix will be held for a longer period than 
other portions. It is also possible to encounter other delays, due to burned 
out fuses, cutting off of the power or a broken belt, in which case the mix 
might be held for abnormally long periods. Very little information is 
available on the effects of prolonged holding of the mix at pasteurization 
temperature. One phase of this work was studied by Martin, Swope and 
Knapp (1) who found that holding periods up to two hours, and pasteuriza- 
tion temperatures of 145, 155 and 165° F. had but little effect on the rate 
of overrun incorporation. The effeet of various temperatures and holding 
periods on the bacteria content of ice cream has been studied by Fay and 
Olsen (2) and Fabian and Cromley (3) who demonstrated that 150° PF. 
for thirty minutes was sufficient to destroy from 94.5 to 99.9 per cent. of 
the bacteria present in the mix. Although considerable work has been done 
on thermophilic bacteria in milk, conditions in an ice cream mix are some- 
what different due to the presence of fat and sugar in a greater concentra- 
tion. Yale (4) found that prolonged holding at pasteurization vempera- 
ture in the case of milk did favor the development of thermophiles, but 
faulty plant operation proved to be more important in the development of 
these organisms than the type of pasteurizing equipment used. 

Received for publication March 19, 1932. 
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METHODS 


A standard ice cream mix, made from unpasteurized sweet cream and 
skimmilk, sweetened condensed skimmilk, sugar and gelatine, calculated to 
contain 12, 10, 15 and 0.4 per cent fat, serum solids, sugar and gelatine, 
respectively, was used in this experiment. The ingredients were mixed 
together in a glass lined vat and heated to 150° F. and maintained at that 
temperature. A ten gallon portion of the mix was passed through a 
homogenizer at 2,500 pounds pressure at the end of 30 minutes, 1.5, 2.5 
and 3.5 hours of holding. The first two gallons of mix over the cooler in 
each lot were discarded to make sure that the lot collected did not contain 
any mix from the previous batch which might have remained in the homog- 
enizer and pipe lines, and also to make sure that the homogenizer was 
properly adjusted. The mixes were aged in ten gallon cans for 24 and 
48 hours. Samples of the mix were taken in sterile bottles from the vat for 
bacteria counts, and other samples were taken from each lot of mix for 
the various determinations. Unpasteurized milk products were used in 
order to eliminate in so far as possible the effects of any previous heat 
upon the ingredients, the sweetened condensed skimmilk being the only 
previously heated milk product used. 

Five trials were made, three of which were frozen in a 40 quart brine 
freezer, and two were made in a 40 quart direct expansion machine. Ex- 
actly 40 pounds of mix were used in each run. The brine temperature or 
suction pressure was kept constant through each trial so as to insure uni- 
form freezing conditions. A preliminary batch was always frozen in order 
that the freezer would be thoroughly chilled before the experimental batches 
were frozen. Overrun determinations were made at minute intervals after 
the first two minutes and at half minute intervals near the end of the freez- 
ing process with a Mojonnier overrun tester. The temperature change 
throughout the freezing process was observed on a Centigrade thermometer 
graduated in one-tenth degrees. Samples of the ice cream were taken in 
one-half gallon tin cans, and hardened for quality determinations. 

Five samples for bacteriological study were taken during each trial. 
The first or control sample was taken at the time the mixed ingredients 
had reached a temperature of 110° F. The remaining samples were taken 
at the same time the ten gallon portions were removed. The samples were 
packed in ice as they were taken from the vat and held until all the samples 
for a trial had been collected. They were then taken to the laboratory 
where duplicate dilutions of each sample were made as outlined in ‘‘Stand- 
ard Methods of Milk Analysis.’’ One set of the plates was poured with 
plain agar and incubated for 48 hours at 37° C. The other set was poured 
with dextrose agar and incubated at 62.5° C. to determine if the prolonged 
holding at pasteurization temperature might result in the growth of 
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thermophiles. Three trials failed to show any indication of growth of these 
organisms on the plates, so in the last trials the raw mix was inoculated 
with a culture of thermophiles to make sure of their presence in the mix. 

Samples of the mixes taken for other laboratory studies were tested im- 
mediately after collection for viscosity, acidity, and protein stability ; these 
same tests were also made on other samples which were held for 24 and 48 
hours. The acid content of the mixes was determined by titrating a 9-gram 
sample with tenth normal sodium hydroxide, using phenolphthalein for an 
indicator. Viscosity tests were made with a MacMichael viscosimeter at 
25° C., using a No. 27 wire on 3 em. bob. 

The protein stability was measured by a method devised for this pur- 
pose. An attempt was made to use the method described by Dahle (5) but 
it was not entirely satisfactory owing to the difficulty in observing the point 
of coagulation. Ten ce. of rennet extract and 240 ce. of distilled water 
were mixed together and 2 ee. of this solution added to 10 ce. of ice cream 
mix which had been diluted with 10 ee. of distilled water at 100° F. The 
time required for first signs of feathering was recorded as the coagulating 
time. The feathering was observed by frequently tilting the contents of 
the beaker used in this determination and as the mix. flowed down the sides 
the first sign of feathering could be easily determined. This test gave con- 
sistent results and appears to have possibilities as a means of measuring the 
effect of heat on ice cream mixes. 


EFFECT OF PROLONGED HOLDING OF A MIX AT PASTEURIZATION 
TEMPERATURE ON SOME OF ITS PROPERTIES 


The titratable acid content of the mixes made in this experiment was 
very uniform, varying between 0.17 and 0.20 per cent. For the five trials 
the average acidity for each of the holding periods was found to range be- 
tween 0.184 and 0.19 per cent with practically no variation between holding 
periods or between the fresh and twenty-four hour samples. 

Samples of mix taken from the various lots immediately after homo- 
genization and after aging twenty-four hours indicated that the prolonged 
holding had only slightly affected the viscosity. As the holding period was 
prolonged the average test of the five trials showed a gradual reduction 
from 26 to 15.2 centipoises on the fresh samples and 59.2 to 47.2 on the 
aged samples. 

The time required for a weak rennet solution to produce the first signs 
of feathering of the mix was measured. This test indicated that the pro- 
longed holding was changing the stability of the mix. The time required 
for feathering increased in direct proportion to the length of the holding 
period. Mixes held at 150° F. for thirty minutes would feather upon addi- 
tion of the rennet solution in about two minutes, while mixes which had 
been subjected to heat for 3.5 hours would not show signs of coagulation 
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until 6 to 8 minutes had elapsed after the rennet was added. An attempt 
was made to determine the protein stability by means of measuring the 
number of ce. of 95 per cent alcohol and water required to produce coagu- 
lation; however, it was discarded in favor of the rennet test due to the in- 
ability of accurately judging just when coagulation took place. 


TABLE 1 
Effect of prolonged holding of a mix at pasteurization temperature on acidity, viscosity, 
and protein stability of fresh and 24 hours old mixes 
(Average of 5 trials) 


HOURS HELD AT PASTEURIZATION TEMPERATURE 


AGE OF MIX O5 1.5 2.35 | 3.5 
Fresh | 24 hrs. Fresh | 24 hrs. Fresh | 24 hrs. Fresh 24 brs, 
Acidity" 0.186 | 0.19 0.19 | 0.19 0.184 | 0.19 0.19 0.19 
| | 
Viscosity” 26.00 | 59.2 23.8 | 684 | 218 53.6 152 | 472 
Protein Stabil- | 
ity*® |} 226 | 30 | 3.12 4.0 4.15 4.8 7.0 | 6.6 


1 Titrable acidity. 
2 Viseosity in centipoises. 
3 Time in minutes required for first signs of coagulation. 
EFFECT OF PROLONGED HOLDING OF A MIX AT PASTEURIZATION 
TEMPERATURE ON BACTERIA DESTRUCTION 


The mixes used in this study were pasteurized in a glass enamel lined 
jacketed vat, using hot water for the heating medium. The temperature 
of 150° F. was selected, since it is quite generally used by ice cream plants 
and is regarded as satisfactory for bacterial destruction. Since this experi- 
ment involved the subjecting of the mix to pasteurization temperature for 
a rather extended period of time, it seemed that there might be a possibility 


TABLE 2 
Effect of prolonged holding a mix at 150° F. on the standard plate counts of 
five samples 


ones, ioe. HELD 30 HELD 90 | HELD 150 | HELD 210 
9,400,000 4,300 | 1,900 1,800 2,090 
2 | $900,000 | 6,400 3,500 | 2,600 3,100 

3 | 5,200,000 | 3,300 3,200 | 4,200 3,800 

4 | 6,900,000 | 10,000 | 10,000 11,000 9,900 

5 | 22,000,000 | 30,000 | 41,000 | 19,000 3,800 
Average | 11,000,000 | 11,000 | 12,000 | 8,000 | 4,500 


— 
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for the growth of thermophiles during the holding period. No thermophiles 
were present in the plates made from any of the mixes in the first three 
trials. In the last two trials the raw mix was inoculated with organisms 
which had been growing in milk at 150° F., but these organisms also failed 
to grow on the plates under the specified conditions. 

The counts recorded in table 2 indicate that the greatest portion of 
bacterial destruction due to heating occurred during the first thirty min- 
utes of holding. Extended holding at 150° F. over thirty minutes did not 
materially lower the standard plate count in any of the five trials. 


EFFECT OF PROLONGED HOLDING OF A MIX AT PASTEURIZATION 
TEMPERATURE ON RATE OF OVERRUN INCORPORATION 

Prolonged holding of the mixes at 150° F. apparently had no effect on 
the rate of overrun incorporation. Results obtained on twenty-one mixes 
held 24 and 48 hours, respectively, before freezing, showed that mixes held 
in the pasteurizer for 3.5 hours froze as rapidly as those held for shorter 
periods. In table 3 the time required te reach 100 per cent swell is re- 
corded. This method of recording overrun might be subject to some criti- 
cism since it is difficult to determine at what interval the 100 per cent swell 
is obtained, as it is impossible to take samples less frequently than one 
every thirty seconds. 

TABLE 3 


Minutes required to obtain 100 per cent swell in mixes held for a prolonged period at 
pasteurization temperature 


HOURS HELD AT PASTEURIZATION TEMPERATURE 

0.5 1.5 | 2.5 3.5 
Mixes aged 24 hours 

11.0 | 10.0 | 9.5 | 9.5 

2 13.5 | 13.5 13.0 | 13.5 

3. 9.0 9.5 | 9.5 | 9.0 

“we 12.0 | 11.0 11.0 | 11.0 

a 10.0 | 10.5 12.0 | 11.0 

Average | 10 | 108 
Mixes aged 48 hours 

1 eae 9.0 | 8.0 10.0 | 10.0 

11.5 12.0 12.0 11.5 

8.5 8.0 8.5 8.5 

4 10.5 9.5 11.0 12.0 

3 11.0 10.5 10.0 10.0 

AVOFAge 10.1 9.6 10.3 10.2 

Average of 24 & 48 hours 10.6 10.25 10.65 10.50 
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Another way of expressing overrun is to record the amount obtained 
at the end of a certain period. In table 4 are recorded the overruns ob- 
tained at minute intervals after the first minute. It shows the rate of 
overrun incorporation as well as the amount obtained at the end of a 
10 and 9 minute interval, respectively, for mixes aged 24 and 48 hours. 
When this method of expressing overrun was used, the results are slightly 
different from those expressed in table 3. The 48 hour mixes froze some- 
what faster than the 24 hour mixes, however the prolonged heating did not 
seem to impair the rate of overrun except possibly to a slight extent in 
the 48 hour aged mixes, which on the average did not whip as fast in case 
of the 3.5 hours of holding when compared with 0.5 or 1.5 hours of holding. 


TABLE 4 
Effect of prolonged holding of mixes at pasteurization temperature on rate of overrun 
incorporation Data in per cent overrun 


| Hours held at 150° F. 


MINUTES AGED 24 TOURS | AGED 48 HOURS 
| O05 | 15 2.5 3.5 5 15 | 25 3.5 
2 32.5 | 36.2 37.0 | 39.0 | 365 402 | 368 | 37.1 
3 41.0 43.4 47.0 47.8 45.6 49.4 47.4 48.1 
4 50.0 53.0 54.0 56.8 53.2 57.7 58.1 58.7 
5 58.0 57.0 63.0 62.2 61.7 65.3 64.9 64.9 
6 66.6 67.0 69.0 68.6 68.9 73.3 70.7 71.1 
7 73.8 74.8 74.4 74.8 75.7 80.3 76.7 75.3 
8 80.2 82.6 80.0 81.6 83.3 89.1 80.8 80.7 
9 87.4 89.0 92.2 88.8 95.1 99.5 91.5 91.1 
10 96.4 97.0 97.8 97.6 


EFFECT OF PROLONGED HOLDING ON THE QUALITY 
OF THE ICE CREAM 


In only two instances did the judges detect any heated flavor in the 
finished ice cream, and then it was not serious. All the samples of ice 
cream were of excellent quality. The body and texture of the ice cream 
was equally good for the samples regardless of the length of the holding 
period as shown in table 5. 


DISCUSSION AND SUMMARY 


Five trials each consisting of four mixes were made in this experiment. 
Freezing was made of mixes held for 24 and 48 hours making forty indi- 
vidual freezings. 

The results of this experiment indicate that ice cream mixes can be 
heated to 150° F. and held at that temperature for 3.5 hours without im- 
pairing the whipping properties or quality of the ice cream. Other 
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TABLE 5 
Effect of prolonged holding at pasteurization temperature on the flavor and body and 
texture score of the ice cream made from mizes aged 24 hours 


HOURS HELD AT PASTEURIZATION TEMPERATURE 


TRIAL NO. | 0.5 1.5 2.5 3.5 


1 45.0 23.0 45.0 23.0 45.0 23.0 45 23.0 

2 45.0 23.5 45.0 23.5 45.0 23.5 45 24.0 

3 47.0 24.5 47.0 24.5 47.0 24.0 45* 24.0 

4 45.0 24.0 45.0 24.0 46.0 24.0 45 24.0 

5 46.0 24.0 46.0 24.0 46.0 24.0 45* 24.0 
Average 45.6 23.8 45.6 23.8 | 45.6 23.7 45 23.8 


F—Flavor score, perfect = 50. 
B—Body and Texture score, perfect = 25. 
* Slight heated flavor. 


properties such as viscosity and protein stability are affected to some 
extent, the tendency being for a slight decrease in viscosity and an increase 
in the protein stability as the holding period is prolonged. From a bac- 
teriological standpoint these trials would indicate that no serious trouble 
would be encountered from heat loving bacteria as determined by the plate 
count given in standard methods, provided the processing was properly 
done. 

No attempt was made at a direct microscopie bacterial count; the re- 
sults obtained were by the plate count method. The majority of the 
bacteria were destroyed at the end of a 30 minute holding period, the 
reduction being only slight after that time. 
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PROCEEDINGS OF THE 27TH ANNUAL MEETING OF THE 
AMERICAN DAIRY SCIENCE ASSOCIATION 


The 27th annual meeting of the American Dairy Science Association 
was held at the College of Agriculture, University of Kentucky, Lexington, 
on June 28th to 30th. The attendance was particularly pleasing to those 
in charge of the meeting for the registration showed approximately 200 
men and 80 women. It is evident that there is an increased tendency for 
members to attend the meeting as a part of a vacation trip. 

On the afternoon preceding the day of the opening of the meeting a 
conference on judging dairy products and a conference on judging dairy 
cattle were held in the dairy building. Special trips were taken by the 
ladies to see point of historic interest and to visit Berea College. On the 
second afternoon of the meetings both the men and women enjoyed a tour 
of the famous horse breeding establishments in the vicinity of Lexington. 

For the second consecutive year the program committee prepared ab- 
stracts of all papers presented at the meeting which were purchased by 
attending members for use during the sessions and for later reference. 
Additional copies of these abstracts are still available and may be secured 
from Prof. Fordyce Ely, University of Kentucky, Lexington, at the regular 
price of $1.00 each. 

The following program was presented. 


GENERAL SESSION 


Tuesday Morning, June 28, 1932—Memorial Hall 
E. L. ANTHONY, President, American Dairy Science Association, presiding 

Registration—Memorial Hall—University of Kentucky Campus, 

Call to order, President E. L. Anthony. 

Address of Welcome, Dean Thomas P. Cooper, College of Agriculture, University of 
Kentucky. 

President ’s Address, E. L. Anthony, Michigan State College. 

The Journal of Dairy Science, A. C. Dahlberg, Editor, New York Experiment Station, 
Geneva, New York. 

Color of Milk as Affecting its Marketability, H. A. Ruehe and H. K. Wilson, Uni- 
versity of [llinois. 

Production, Merchandizing and Uses of Supreme Cream, Herman D. Wendt, West 
Chester, Pennsylvania. 

Factors Influencing the Formation of Milk Layer in Bottled Coffee Cream, J. L. 
Mooney and L. H. Burgwald, Ohio State University. 

Possibilities of Employing a More Simplified and Direct Method of Grading Cream- 
ery Butter, Roy C. Potts and C. E. Eckles, Bureau of Agricultural Economies, U. 8. D. A. 

A Method for Studying the Question of Stripping Following Machine Milking, W. E. 
Peterson and Phillip Swenson, University of Minnesota. 

Soft Curd Milk, H. B. Monier and H. H. Sommer, University of Wisconsin. 

The Effect of the Cow’s Ration on the Vitamin (B and G) Content of Milk, W. E. 
Krauss, Ohio Agricultural Experiment Station. 
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DAIRY PRODUCTION PROGRAM 


Wednesday Morning, June 29, 1932—Room 111 McVey Hall 
G. Boustept, Section Chairman, presiding 

The Vitamin A and D Requirements of Dairy Calves, I. W. Rupel, G. Bohstedt and 
E. B. Hart, University of Wisconsin. 

A Study of the Anti-Rachitie Requirements of Calves,—The Anti-Rachitie Potency 
of Oat Straw, Dehydrated Hay and Semi-dried Hay, K. G. Landsburg and 8. I. Bechdel, 
Pennsylvania State College. 

Seasonal Composition of Pasture Grasses, R. H. Lush, Louisiana State University. 

Dietary Acidosis in Dairy Cattle. A study of the results of feeding large amounts 
of high acid silage, acids, and single feeds and feeds in combination as measured by 
blood and urine composition, A. E. Perkins and C. F. Monroe, Ohio Agricultural Experi- 
ment Station. 

Bone Meal and Marble Dust as Mineral Supplements to the Dairy Ration, W. H. 
Eaton, Alabama Polytechnic Institute. 

Physiological Effects of Rations with Low Grade Roughage, E. B. Meigs and H. T. 
Converse, Bureau of Dairy Industry, U. 8. D. A. 

The Phosphorus Requirements of Milking Cows when Alfalfa Furnishes the Prin- 
ciple Source of Protein, C. F. Huffman, C. W. Duncan and L. W. Lamb, Michigan State 
College. 

Calcium Deficiency in Growing Cattle, T. W. Gullickson and C, H. Eckles, University 
of Minnesota. 

Comparison of the Blood Sugar Level of the Mammary and Jugular Veins of Dry 
and Lactating Cows, H. A. Herman and C. W. Turner, University of Missouri. 

The Influence of Age of Cows and Age of Bulls on the Number of Services Required 


for Conception, R. F. Morgan and H. P. Davis, University of Nebraska. 
Business Meeting. 


WEDNESDAY AFTERNOON, JUNE 29, 1932 


1:30 at Memorial Hall 
Tour of Blue Grass Horse Farms and Estates. 
C. V. Whitney Farm, Green Tree Farm, Elmendorf Farm, Dixiana Farm, Faraway 
Farm, Walnut Hall Farm, Coldstream Farm, Idle Hour Farm. 
6: 30 Convention Banquet. 


GENERAL SESSION 


Thursday Morning, June 30, 1932—Memorial Hall 
E. L. ANTHONY, President, American Dairy Science Association, presiding 

The Effect of Leaving Milk in the Udder at Each Milking on Persistency of Yield, 
T. E. Woodward, Bureau of Dairy Industry, U. 8. D. A. 

The Digestibility of Fresh Whole Milk, Evaporated Milk and Powdered Whole Milk, 
D. D. Shaw and W. B. Nevens, University of Llinois, 

The Digestibility of Milk in vivo as Affected by Certain Physical Treatments, C. Y. 
Cannon, D. L. Espe and F. N. Mortensen, Iowa State College. 

Some Reactions of the Dairy Cow to Changes in Environmental Temperature and 
Humidity, W. M. Regan and G. A. Richardson, University of California. 

Soybeans—Some of their Chemical and Physical Effects on Milk and Butterfat, J. 
H. Hilton, Purdue University. 

Normal Growth of Dairy Cattle, J. B. Fitch, H. W. Cave and W. H. Riddell, Kansas 
State Agricultural College. 
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Laboratory Studies on the Chemistry of Soft Curd Milk, Samuel M. Weisberg, E. V. 
McCollum and Arnold H. Johnson, Research Laboratories, National Dairy Products 
Corporation. 

A Comparison of the Milk Fat Values of Butterfat from Four Different Breeds of 
Dairy Cattle on Similar Feed, T. 8. Sutton, Ohio State University. 

Business Meeting. 


DAIRY MANUFACTURES PROGRAM 


Thursday Afternoon, June 30, 1932—Memorial Hall 
R. B. Stourz, Section Chairman, presiding 

Some Factors Influencing the Crystallization of Lactose in Iee Cream, Randall 
Whitaker, Research Laboratories, National Dairy Products Corporation. 

The Use of Vegetable Stabilizers in Ice Cream, W. J. Caulfield and W. H. Martin, 
Kansas State Agricultural College. 

New Developments as Regards the Behavior of Gelatin in Ice Cream, W. 8. Mueller, 
Massachusetts State College. 

Ash Content of Cocoa and its Influence on the Whipping Ability of Chocolate Ice 
Cream, Vincent Reeves and J. H. Erb, Ohio State University. 

Prolonged Holding of an Ice Cream Mix at Pasteurization Temperature, W. H. 
Martin, Kansas State Agricultural College. 

Limitations of the Dairy Science Seore Card for Ice Cream, A. D. Burke, Alabama 
Polytechnic Institute. 

Studies on Whipping Cream, Hugh L. Templeton, University of Wisconsin. 

Factors Governing the Manufacture of Sweet Curd Cottage Cheese, L. M. Thurston, 
West Virginia University. 

A Study of Cottage Cheese Made with Rennet, Martin F. Kelly and Walter V. Price, 
University of Wisconsin. 

Some Developments in the Commercial Manufacture of (Philadelphia) Cream Cheese, 
E. L. Reichart, University of Nebraska. 

Relation between Titrable Acidity, Hydrogen Ion Concentration and Quality of 
Cheddar Cheese during the Making and Ripening Process, L. W. Brown and Walter V. 
Price, University of Wisconsin. 


DAIRY PRODUCTION PROGRAM 


Thursday Afternoon, June 30, 19832—Room 111 McVey Hall 
G. Boustept, Section Chairman, presiding 

Cottonseed Meal in the Ration of Calves Under Six Months of Age, J. P. LaMaster, 
Clemson Agricultural College. 

The Nutritional Value of Cottonseed Meal as Affected by the Absence of Various 
Dietary Factors, 8. I. Bechdel and R. S. Williams, Pennsylvania State College. 

Some Physiological Effects of Gossypol, L. A. Moore, Michigan State College. 

Wheat in the Dairy Ration. Its Effect on the Cow, Production and Product. Two 
Experiments, C. F. Monroe and C. C. Hayden, Ohio Agricultural Experiment Station. 

The Value of Oat Feed when Fed in Grain Mixtures and as a Hay Substitute for 
Dairy Cattle, G. Bohstedt, A. W. Lathrop and A. H. Walker, University of Wisconsin. 

Types and Varieties of Corn for Silage in the Corn Belt. Preventing Surface Losses 
in Silo, W. B. Nevens, University of llinois. 

Soybeans for Silage, R. B. Becker and W. M. Neal, Florida Agricultural Experiment 
Station. 

Methods for Testing Palatability of Roughages and some Preliminary Results, C. H. 
Eckles, University of Minnesota. 
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The Feeding Value and Effect of Mint Hays, George E. Taylor, Michigan State 
College. 

A Seore Card for Production Records of Dairy Cows, C. E. Wylie, University of 
Tennessee. 

Lactation Revords vs. 12 Months Records for Proving Dairy Bulls, J. C. MeDowell, 
Bureau of Dairy Industry, U. 8. D. A. 

More Evidence on Proved Sires, R. R. Graves, Bureau of Dairy Industry, U. S. D. A. 


MINUTES OF THE EXECUTIVE COMMITTEE MEETING ON THE 
EVENING OF JUNE 27, 1932, LEXINGTON, KY. 


E. L. ANTHONY, President, presiding 


Those in attendance at meeting :— 
R. B. Stoutrz, Vice President. 
A. C. DaHLBerG, Editor. 
G. Boustept, Chairman of Production Section. 
T. W. GuuuicKkson, See. of Production Section. 
M. J. Reagan, Chairman of Extension Section. 
Roy C. Ports, Secretary of Dairy Economies Section. 
R. B. Becker, Chairman of Southern Section. 
E. S. Gururie, Chairman of Eastern Section. 
R. R. Graves, See.-Treasurer. 


Becker, of Florida, presented the following resolution to the Executive 
Committee : 

**T move that the author, or one of the authors, of each paper presented 
on the program of the American Dairy Science Association meeting, with the 
exception of invited speakers, be a member of the association in good stand- 
ing.”’ 

This motion was adopted and it was the consensus of the Executive Com- 
mittee that this also apply to the meetings of the Divisions of the American 
Dairy Science Association. 

A motion was also adopted to the effect that the Committee on Standardi- 
zation be permitted to utilize the funds accrued from the sale of separates 
to publish new standards. 


The following committee to work with the Bureau of Standards on the 
standardization of dairy containers was approved: 
Pror. M. Mortensen, of Lowa. 
Pror. R. B. Stroutz, of Ohio. 
Wo. Wuire, Bureau of Dairy Industry. 


Professor Stoltz moved that the association invest its present savings 
account and any additional funds, that in the judgment of the Seeretary- 
Treasurer are not needed for current expenses, in government securities.— 
Adopted. 


The appointment of an Auditing Committee, consisting of J. C. Me- 
Dowell and R. W. Bell, of the Bureau of Dairy Industry, was approved. 
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Regan, of Missouri, made a motion that a financial statement be sent 
each member of the Executive Committee, when the report is audited at 
the end of the year. Motion carried. 


A Nominating Committee, consisting of C. H. Eckles, Chairman, H. 0. 
Henderson, O. E. Reed, Fordyce Ely and Roy Harris, was approved. 


A Resolution Committee, consisting of H. B. Davis, Chairman, Earl 
Weaver, C. E. Wylie, H. W. Gregory, and Ted Besh, was approved. 


The report of the Editor was approved and the report of the Secretary- 
Treasurer was also approved. 


The reappointment of Dr. Otto Hunziker to the Journal Management 
Committee for a period of three years was approved. 


C. H. Eckles, Chairman of the Committee on Constitution, discussed with 
the Executive Committee, the changes in constitution that will be required to 
meet the requirements of the laws of the District of Columbia under which 
the association is incorporated. 


Professor Guthrie moved that the Committee on Constitution consider a 
method for the nomination of officers in such manner that the Vice President 
automatically becomes the President of the association. This motion was 
carried. 


Invitations were received for the 1933 meeting from the following: 
University of Minnesota. 
Cornell University. 
Pennsylvania State College. 
Purdue University. 
University of Illinois. 
Ohio University. 

There was some sentiment in favor of the 1933 meeting being held as 
close to Chicago as possible in order that the members might attend the 
Century of Progress Exposition, either before or after the Americin Dairy 
Science Association meeting. 

The choice of the Executive Committee in regard to the place of the 
1933 meeting will be announced in the near future. 

There was some informal discussion relative to memorials in the JoURNAL 
for deceased members of the association. 

A. C. Dahlberg was appointed Editor and R. R. Graves was appointed 
Secretary-Treasurer. 


MINUTES OF THE BUSINESS MEETING OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION, AT LEXINGTON, 
KENTUCKY, JUNE 30, 1932 

Report of Production Section approved. 

Report of Manufacturing Section approved. 

Report of Extension Section approved. 

Executive Committee Report approved. 

A motion had been adopted in the Manufacturing Section to the effect 
that a committee be appointed by the Executive Committee to consider pub- 
lication of abstracts in the JournaL. This motion was defeated by the 
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Dairy Science Association meeting as a whole. It was then moved by Stoltz, 
of Ohio, that the above recommendation of the Manufacturing Section be 
referred to the Committee on Journal Management. This motion was 
carried. 

Professor A. A. Borland moved a vote of thanks to Professor Ely and 
his co-workers for the preparation of the abstracts of papers of the 1932 
meeting. Carried. 

Professor Ragsdale, of Missouri, reported on changes in plan for dairy 
improvement contests. The Executive Committee had previously decided 
that this committee on Dairy Improvement Contests would be carried for- 
ward but that its future would depend upon the renewal of the National 
Dairy Show. 

C. H. Eckles, Chairman of the Committee on Elections, submitted the 
following nominations : 


For President and member of Board of Directors for one year: 
E. L. AntHony, Michigan. 
H. C. Jackson, Wisconsin. 
For Vice-President and member of Board of Directors for one year: 
R. B. Strourz, Ohio. 
WEAVER, Oklahoma. 
For members of Board of Directors for one year term: 
C. L. Roapuouss, California. 
C. R. Gearuart, Pennsylvania. 
For two year term: 
H. B. ELLENBERGER, Vermont. 
O. Hunziker, Illinois. 
For three year term: 
L. A. Rogers, District of Columbia. 
H. A. Rveue, Illinois. 


Professor C. E. Wylie, in the absence of Professor Davis, presented the 
report of the Resolutions Committee, which follows: 


1. Resolved that the American Dairy Science Association express their 
appreciation to Professor Fordyce Ely, members of his staff, the officers of 
the University of Kentucky, Lexington Board of Commerce, the Kentucky 
Dairy Produets Association, as well as other individuals and concerns who 
have cooperated in furnishing the splendid provisions for the comfort and 
entertainment of the twenty-seventh annual meeting of the American Dairy 
Science Association. 

2. Resolved that the Association express to the Program Committee con- 
sisting of Fordyce Ely, C. L. Roadhouse and Martin Mortensen, their appre- 
ciation of the preparation of the program and the printed abstracts which 
have been so helpful to their members, also to H. B. Morrison and Miss 
Nellie Lawrence who edited the abstracts. 

3. Resolved that the Association commend A. C. Dahlberg, editor, and 
the Journal Management Committee of the JourNAL or Dairy Science, for 
the splendid work in improving and enlarging the activities of the JouRNAL 
or Dairy SCIENCE. 

4. Resolved that the Association express to President and Mrs. MeVey 
their gratitude for the delightful garden party given for the members and 
their wives. 
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5. Resolved that the Association express to Mrs. Ely and her co-workers 
its appreciation for the numefous and delightful entertainments provided 
for the ladies. 

6. Whereas, the Dairy, Ice Cream and Machinery Supply Association 
have shown a real interest in our dairy products students’ judging contest 
held annually at the National Dairy Industry Exposition and have fur- 
nished financial aid for conducting the contest and funds for fellowship for 
winners in the contest, be it resolved that the Association express their 
appreciation for this splendid interest and support. 


O. E. Reed was reappointed as representative of the American Dairy 
Science Association to the National Research Council. 

Roy C. Potts, of the Bureau of Agricultural Economies, U. 8. D. A., 
spoke in favor of development of an economics program as a part of the 
annual program. 

Professor Ruehe, of Illinois, spoke in favor of the developments of the 
college teaching section as a part of the program for the National Meeting. 

O. E. Reed, of the Bureau of Dairy Industry, U. S. D. A., reported on 
activities as representative of the association to the National Research Coun- 
cil meetings. 

Professor Fitch, of Kansas, and Professor Wylie, of Tennessee, spoke in 
favor of honoring members at the National meeting, who have rendered 
distinctive service to the dairy industry. 

Professor Mortensen, of Iowa, moved that a committee be appointed to 
investigate the basis on which certificates should be granted by colleges for 
non-collegiate work in dairying. This motion was carried. 
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ACKERMAN, RicHarpD A., Reymann Memorial Farms, Wardensville, W. Va. 
ADDINGTON, LAWRENCE H., N. Mex. A. & M. College, State College, N. Mex. 
ALEXANDER, C. B., The Akron Pure Milk Co., 273 Bowery St., Akron, Ohio. 
ALEXANDER, WADE F., Bur. Milk Sanitation, State Dept. Health, Albany, N. Y. 
ALGER, Harry B., 12133 Northlawn Ave., Detroit, Michigan. 

ALLEN, Nat. N., University Farm, St. Paul, Minn. 

ALTWEGG, C. ALBERT, American Milk Products Corp., 48 rue Ampere, Paris 17 e, France. 
ANDERSON, ALBIN E., University Farm, St. Paul, Minn. 

ANDERSON, E. E., State College, New Mexico. 

ANDERSON, E. O., Conn. Agr. College, Storrs, Conn. 

ANDERSON, J. ARLINGTON, Rutgers University, New Brunswick, N. J. 

ANDERSON, 8. H., Exec. Secy. National Dairy Assoe., 511 Locust St., St. Louis, Mo. 
ANSBACHER, 8., The Dry Milk Co., Inc., Bainbridge, N. Y. 

Antuony, E. L., Michigan State College, East Lansing, Mich. 

ARMSTRONG, TALBOTT V., 801 Cherry Ave., N.E., Canton, Ohio. 

ASTROTH, FRANK B., 1453 Hythe St., St. Paul, Minn. 

ATKESON, F. W., College of Agr., Moscow, Idaho. 

Ayres, Harvey L., University of Maryland, College Park, Md. 

Ayres, W. E., Cornell Univ., Ithaca, N. Y. 

Arxkinson, L. A., Fraser Valley Milk Prod. Assn., 405 8th Ave. W., Vancouver, B. C. 


BAINES, JOHN C., Twin City Milk Prod. Assn., 1001 Glenwood Ave., Minneapolis, Minn. 

Baker, M. P., Iowa State College, Ames, Iowa. 

Baker, N. R., 239 W. Spring St., Columbus, Ohio. 

BALDERSTON, RopertT W., National Dairy Council, 221 North La Salle St., Chicago, 
Illinois. 

BALDWIN, FRANK Bruce, University Farm, St. Paul, Minn. 

Bass, LAWRENCE W., The Borden Co., 350 Madison Ave., New York, N. Y. 

Bayer, A. H., 710 Eastern Ave., Schenectady, N. Y. 

Bram, A. LELAND, State College, Pa. 

BECHDEL, 8. I., State College, Pa. 

Becker, R. B., Univ. of Florida, Gainevsille, Fla. 

BELL, R. W., 4409 Greenwich Parkway, Washington, D. C. 

BEnpER, C. B., N. J. Agric. Exp. Sta., New Brunswick, N. J. 

BENDIXEN, H. A., State College of Wash., Pullman, Wash. 

BENNETT, FREDERICK W., State College of Agric., Athens, Ga. 

BErGrorD, H. L., 221 Fifth St., South, Moorhead, Minn. 

Berry, M. H., Univ. of Maryland, College Park, Maryland. 

BrEssEMER, A. M., Golden State Co. Ltd., 425 Battery St., San Francisco, California, 

BigELow, A. P., 330 Woodland St., Hartford, Conn. 

BLACKMAN, CuAs. L., Ohio State Univ., Columbus, Ohio. 

Boustept, Gus, College of Agric., Agricultural Hall, Madison, Wis. 

BoisvertT, Oscas, Escole de Laiterie, St. Hyacinthe, P. Q., Canada. 

Boruanp, A. A., State College, Pa. 

BouDEWYNS, CELESTIN, Health Officer, Westwood, N. J. 
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BouskA, FRANK J., Iowa State College, Ames, Iowa. 

Bouska, F. W., Beatrice Creamery Co., 1526 South State St., Chicago, Il. 

Bow ine, G. A., West Virginia Univ., Morgantown, W. Va. 

BraNnpt, P. M., Oregon Agr. College, Corvallis, Oregon. 

BRANNON, J. M., Univ. of Lllinois, Urbana, Illinois. 

Breep, Roper S., Agr. Exp. Station, Geneva, N. Y. 

Brew, JAMEs D., Bur. of Milk Sanitation, State Dept. of Health, Albany, N. Y. 

Briees, WALTER M., Pleasanton, Alameda Co., California. 

Britt, JAMEs A., City Consumers Co:, Paducah, Ky. 

Bropy, SAMUEL, Univ. of Missouri, Columbia, Mo. 

Brown, Royer H., The Jersey Bulletin, 602 Majestic Bldg., 47 S. Pa. St., Indianapolis, 
Ind. 

BrRvuecKNER, HERMAN J., Cornell Univ., Ithaca, N. Y. 

ButMeEr, Leonarp C., Director, Bureau of Food and Dairy Inspt., Dept. of Health, 
Birmingham, Ala. 

BurGwaLp, L. H., Ohio State Univ., Columbus, Ohio. 

Burke, A. D., Box 205, Alabama Polytechnic Inst., Auburn, Ala. 

Bus, JAMEs A., Room 17, Johnson Blidg., Amarillo, Texas. 

Burton, F. C., N. J. Agr. Exp. Station, New Brunswick, N. J. 

Burrrick, Davin H., 30 Mill St., Arlington, Mass. 


CatngE, Geo. B., Utah Agr. College, Logan, Utah. 

CAMBURN, O. M., Vt. Agr. Exp. Station, 489 Main St., Burlington, Vt. 
CAMPBELL, M. H., Univ. of Vermont, Burlington, Vt. 

CAMPBELL, P. A., Eastern States Farmers Exchange, Springfield, Mass. 
CaNAN, R. D., 823 Lafayette Life Bldg., Lafayette, Ind. 

Cannon, C. Y., Iowa State College, Ames, Iowa. 

CARVER, R. J., Moore-Ross Milk Co., Columbus, Ohio. 

CAUFIELD, W. J., College of Agr., Manhattan, Kans. 

Cave, H. W., College of Agr., Manhattan, Kan. 

Curyst, EUGENE, East Center St., Germantown, Ohio. 

CLEVENGER, W. L., State College, Raleigh, N. C. 

CoLE, WILForD C., College of Agr., Davis, California. 

CoLMAN, H. N., Ore. Agr. College, Corvallis, Ore. 

Comss, W. B., Univ. Farm, St. Paul, Minn. 

ConkKLIN, C. T., Ayrshire Breeders Association, Brandon, Vt. 

Cook, A. 8., Walker-Gordon Laboratory Co., Plainsboro, N. J. 

CorsBettT, L. S., Orono, Maine. 

Corsin, C. L., 524 W. 57th St., New York, N. Y. 

Corpay, D. A., 4410 Virginia Ave., Oakland, California. 

Corpes, WILLIAM A., Blue Valley Cry. Co., 1137 S. Jackson Blvd., Chicago, Llinois. 
Couter, 8. T., Univ. Farm, St. Paul, Minn. 

Craic, R. 8., % Bur. of Chemistry and Foods, Baltimore, Md. 

Crossy, J. E., Jr., Univ. of Missouri, Columbia, Mo. 

Cramer, A, J., 523 N. Pinckney St., Madison, Wisconsin. 

Crowe, L. K., Univ. of Nebraska, Lincoln, Nebr. 

CUNNINGHAM, O. C., College of Agr., State College, N. Mexico. 
CUNNINGHAM, W. S., Univ. of Arizona, Tucson, Ariz. 


DAHLBERG, A. C., Experiment Station, Geneva, N. Y. 
DAHLBERG, A. O., Golden State Milk Prod. Co., 425 Battery St., San Francisco, California. 
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Darcer, H. C., 2022 Lincoln St., Evanston, Il. 
DaRNELL, A. L., College Station, Texas. 
Davis, H. P., College of Agr., Lincoln, Nebraska. 

DEMETER, KARL J., Post Freising, Obb, Weihenstephan, Germany. 
Dice, J. R., State College Station, Fargo, N. D. 

Doan, F. J., Dairy Dept., State College, Pa. 

DorMAN, D. M., 325 Roosevelt Bldg., Los Angeles, California. 

Dorsey, L. M., Univ. of Maine, Orono, Maine. 

Down, Leonarp R., Smith Hall, Purdue Univ., Lafayette, Ind. 
Drain, Harry D., % Peoples Dairy Co., 934 Grant St., Akron, Ohio. 
Dyer, S. W., 69 Reservoir St., Lawrence, Mass, 


Ecktes, C. H., Univ. Farm, St. Paul, Minn. 
Epwarps, Francis REES, Georgia Exp. Sta., Experiment, Ga. 
ELLENBERGER, H. B., Univ. of Vermont, Burlington, Vt. 
EuuineTon, E. V., College of Agr., Pullman, Wash. 
Ey, Forpyce, Univ. of Kentucky, Lexington, Ky. 
Ers, J. HorrMAn, Ohio State Univ., Columbus, Ohio. 


Fasricus, N. E., Iowa State College, Ames, Iowa. 

FARRALL, A. W., 2839 Vernon Ave., Chicago, Ill. 

FarrRcHILD, L. H., Letz. Mfg. Co., Crown Point, Indiana. 

Fay, A. C., Ka. Agr. College, Manhattan, Kansas. 

FisHer, R. C., R. F. Worden and Sons, Inc., Waterbury, Conn. 

Fitcu, J. B., Kan, Agr. College, Manhattan, Kansas. 

Firts, E. B., Pa. State College, State College, Pa. 

FLEMING, R. S., The Borden Co., Syracuse, N. Y. 

Fo.Ley, DAN, 617 Main St., Vallejo, California. 

Fores, E. B., Institute of Nutrition, State College, Pa. 

Fourt, D. L., Univ. Ext. Division, Boise, Idaho. 

FRAYER, JAMES M., Agr. Exp. Station, 489 Main St., Burlington, Vt. 

Fraser, W. J., Univ. of Illinois, Urbana, Illinois. 

FREDREIKSEN, FELIX M., 1727 N. 74th St., Wauwatosa, Wis. 

FrEveERT, G. E., Del Norte Milk Prod. Co., Smith River, Calif. 

FrynHorer, C. W., Land O’Lakes Creameries, Inc., 221 Kennedy St., N.E., Minneapolis, 
Minn. 

Fuuuer, J. M., Univ. of New Hampshire, Durham, N. H. 


GAALAAS, Ropert, U. 8S. Exp. Sta., Lewisburg, Tenn. 
GAINES, W. L., Dept. of Dairy Husb., Univ. of Ill., Urbana, Ill. 

GARRISON, E. R., College of Agr., Columbia, Mo. 

Gavin, JosePH S., Gavin Dairy Laboratory, 200 Stockbridge Ave., Buffalo, N. Y. 
GAYDEN, Harry P., La. State Univ., Baton Rouge, La. 

Getpl, A. J., JR., 1536 Main St., Baton Rouge, La. 

GERMANN, A. F. O., 4614 Prospect Ave., Cleveland, Ohio. 

GoLpinG, N. 8., Univ. of British Columbia, Vancouver, B. C., Canada. 

Gorpon, G. E., Room 8, Giannini Hall, Univ. of Calif., Berkeley, Calif. 

Goss, E. F., Iowa State College, Ames, Iowa. 

Graves, R. R., Bur. of Dairy Industry, U. 8. Dept. of Agric., Washington, D. C. 
Gray, C. E., 6263 Chabot Road, Oakland, Calif. 

GREENE, SAM H., Calif. Dairy Council, 216 Pine St., San Francisco, California. 
Gregory, H. F., Purdue Univ., Lafayette, Ind. 
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GuLLickson, T. W., Univ. of Minn., St. Paul, Minn. 
E. 8., Cornell Univ., Ithaca, N. Y. 


HAINES, GEorGE, Office.of Experiment Stations, Washington, D. C. 

HALE, JosepH C., 3333 Lee Road, Shaker Heights, Cleveland, O. 

HALESKI, FRANK, 546 W. 148th St., New York, N. Y. 

Hammer, B. W., Iowa State College, Ames, Lowa. 

HANSEN, A. P., Statens Forsogsmejeri, Hillerod, Denmark. 

HARDELL, Ropert, 517 15th Ave., Monroe, Wisconsin. 

Harpine, H. A., Box 834, Detroit, Mich. 

Harpina, H. G., 273 Bowery St., Akron, Ohio. 

Harmon, E. M., Successful Farming, Des Moines, Iowa. 

HARRIMAN, L. A., Iowa State College, Ames, Iowa. 

Harris, Roy T., Madison, Wisconsin. 

HARRISON, HARTMAN K., Linden Ave. and Dolphin St., Baltimore, Md. 

Harrison, THomas B., Univ. of Tenn., Knoxville, Tenn. 

Hastine@s, E. G., Univ. of Wisconsin, Madison, Wis. 

HaypEN, C. C., Experiment Sta., Wooster, Ohio. 

HAZELWOOD, BEN. P., P. O. Box 367, Jackson, Tenn. 

HeEabLeyY, F. B., Agr. Exp. Sta., Univ. of Nevada, Reno, Nevada. 

HEFFERMAN, H. N., Certified Milk Prod. Assn., 1319 Amelia Street, New Orleans, La. 

HEINEMAN, HENRY E. O., Milk Plant Monthly, 327 S. La Salle St., Chicago, LI. 

Heizer, E. E., Ohio State Univ., College of Agr., Columbus, Ohio. 

HENDERSON, H. O., College of Agr., Morgantown, W. Va. 

HERRINGTON, B. L., Cornell Univ., Ithaca, N. Y. 

Hissert, C. W., Challenge Cream and Butter Assn., 925-929 East Second St., Los 
Angeles, Calif. 

Higerns, L. A., Starkville, Miss. 

HiLeMAN, J. L., 810 Burnet Ave., Syracuse, N. Y. 

Hitton, J. H., Dept. of Dairy Husb., Purdue Univ., Lafayette, Ind. 

Hinbiey, R. W., 224 12th St., Racine, Wisconsin. 

Hinman, R. B., College of Agr., Ithaca, N. Y. 

Hopeson, R. E., Western Washington Exp. Sta., Puyallup, Wash. 

Hopnett, H. T., Quail Roost Farms, Rougemont, N, C. 

Houpaway, C. W., Va. Polytechnic Inst., Blacksburg, Virginia. 

Hoop, E. G., Dairy Commissioner’s Office, Ottawa, Canada. 

Hopper, H. A., Cornell Univ., Ithaca, N. Y. 

Horwoop, RUSSELL E., Court House, Marquette, Mich. 

HorcHKIss, ALLAN C., Mitchell Dairy Co., 745 North Ave., Bridgeport, Conn. 

Hupon, Marc H., 12 York St., Ottawa, Ont., Canada, 

HurrMAn, Cart F., Michigan Agr. College, East Lansing, Mich. 

Hueues, C. L., 2117 Inyo S8t., Fresno, Calif. 

Humpurey, G. C., Univ. of Wisconsin, Madison, Wis. 

Hunziker, O. F., Blue Valley Creamery Co., Chicago, Ill. 

Hussone, R. V., Iowa State College, Ames, Lowa. 


Ippines, Harry G., 212-224 South 20th St., Lincoln, Nebr. 
Irk1n, M. G., 7 Hanover St., 12th Floor, American Agr. Committee, New York, N. Y. 
Iverson, C. A., Iowa State College, Ames, Iowa. 


Jackson, H. C., Univ. of Wisconsin, Madison, Wis. 
JACOBSEN, JENS N., 563 Arnett Blvd., Rochester, N. Y. 
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JANZEN, HAROLD W., Marigold Dairies, Red Wing, Minn. 

JENSEN, A., 316 Commercial St., Los Angeles, California. 

JENSEN, CHRIS, State College Station, Fargo, N. D. 

JENSEN, W. F., American Assoc. Creamery Butter Manufacturers, 1404 Chicago Mer- 
cantile Exchange, Chicago, Ill. 

JEWELL, R. M., 618 East High St., Mt. Vernon, Ohio. 

JOHNSON, Ropert E., Storrs, Conn. 

JOHNSTON, FLOyD, College of Agr., Ames, Iowa. 

JOHNSTON, JOHN F., Health Dept., Newport, R. I. 

JONES, IpwAL R., Oregon Agr. College, Corvallis, Ore. 

JONES, MERRITT E., 21 W. Plum St., Tippecanoe City, O. 

JONES, W. F., Ottawa Dairy Ltd., Ottawa, Canada. 

JONES-SEYMOUR, FRANK L., The Borden Co., 350 Madison Ave., New York, N. Y. 

Jorpon, H. C., Carlisle, Arkansas. 

Jupkins, H. F., National Dairy Prod. Corp., 120 Broadway, New York, N. Y. 


KELLY, FraANK W., Gridley Dairy Co., 620 N. 8th St., Milwaukee, Wis. 
KELLY, MARTIN F., Dept. of Dairy Husb., College of Agr., Madison, Wis. 
KENNEDY, W. L., Agr. and Normal Univ., Langston, Okla. 

KENNETH, LLoyp W., General Ice Cream Corp., 201 Hazel St., New Haven, Conn. 
KINNEAR, RUSSELL A., Moores and Ross, Zanesville, Ohio. 

Kinney, A. P., 724 Placer St., Butte, Mont. 

Knoop, C. E., The Ohio Agr. Exp. Sta., Wooster, Ohio. 

Kwnort, J. C., State College of Wash., Pullman, Wash. 

KNOWLES, ConIM L., 1506 Franklin Ave., Portsmouth, Ohio. 

KOcHHEISER, Don 8., Ohio State Univ., Columbus, Ohio. 
Krauss, WILLIAM E., Ohio Agr. Exp. Sta., Wooster, Ohio. 
KyYLe, WILLIAM A., Ayrshire Breeders Assoc., Brandon, Vt. 


LaMaster, J. P., Division of Dairying, Clemson College, 8. C. 

Larson, Hueco J., 3316 Ransdall St., Jacksonville, Fla. 

LarsEN, H. J., 3316 Bansdall St., Jacksonville, Fla. 

LatzeEr, R. L., 1401 Areade Bldg., St. Louis, Mo. 

Lazarus, NATHAN E., Lacteal Analytical Labs., 176 Franklin St., Buffalo, N. Y. 

LEHMKUBL, HENRy, 73 Howell St., Rochester, N. Y. 

LEIGHTON, ALAN, P. O. Box 5, Brentwood, Md. 

LeircH, RENWICK, Research College, West of Scotland Agr. College, Dairy Research 
Labs., Auchincruive, Ayrshire, Scotland. 

Live, B. M., Jr., 2008 Pine St., St. Louis, Mo. 

Linpquist, Harry G., Mass. State College, Amherst, Mass. 

Line, C. M., Alabama Extension Service, Auburn, Ala. 

Linn, J. W., College of Agr., Extension Div., Manhattan, Kansas. 

Larrie, R. E., See., International Milk Dealers Association, 228 N. La Salle St., Chi- 
cago, Ill. 

Livers, HerBert B., 323 E. Ind., Escondido, Calif. 

Lockwoop, W. P. B., 51 Cornhill, Boston, Mass. 

Lovueuary, Ivan H., 418 North 34th St., Corvallis, Oregon. 

LovELAND, E. H., 101 Henry St., Burlington, Vt. 

Lucas, P. S., Michigan State College, East Lansing, Mich. 

LusuH, Jay L., Iowa State College, Ames, Iowa. 

Lusu, R. H., Agr. Exp. Sta., Louisiana State Univ., Baton Rouge, La. 
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Mc. CLALLEN, J. E., 1000 N. University Ave., Peoria, Il. 
McDowE LL, J. C., Bureau of Dairy Industry, Dept. of Agri., Washington, D. C. 
McGILiiarp, P. C., Okla. A. & M. College, Stillwater, Okla. 

McIntyre, G. W., Hatch Farm, Oakwood, Mo. 

McLEAN, J. A., 80 East Jackson St., Chicago, Ill. 

McMaster, THOMAS, 6164 South Washington St., Butte, Mont. 

McQvuarp, Dan J., 1565 Milwaukee St., Denver, Colorado. 

Mack, M. J., Mass. State College, Amherst, Mass. 

Macy, Harovp, Univ. Farm, St. Paul, Minn. 

MAHER, HowArp, Devils Lake, North Dakota. 

MANHART, V. C., Purdue Univ., West Lafayette, Ind. 

MANN, ALBERT I., Conn. Agr. College, Storrs, Conn. 

MARTIN, G. L., Box 315, Glenwood, Minn. 

MARTIN, WILLARD H., Kansas Agr. College, Manhattan, Kansas. 

MasurRovsky, BENJ., 797 E. 166th St., New York, N. Y. 

Maueuan, M. O., Milk Council, Ine., 228 N. La Salle St., Chicago, Tl. 
MAyNaArD, L. A., College of Agr., Ithaca, N. Y. 

Meap, SyLvesTer W., Agr. Exp. Sta., Davis, California. 

Meiés, E. B., 1736 M. St., N. W., Washington, D. C. 

MEISTER, ALBERT, 323 16th St., Sacramento, Calif. 

Meyer, C. H., 223 Stanton Ave., Ames, Iowa. 

MICHAELIAN, M. B., Lowa State College, Ames, Iowa. 

MILLER, Oscar, 924 Bayard Park Drive, Evansville, Ind. 

MiyaAwakIl, A., Hokkaido Imperial Univ., Sapporo, Japan. 

MOLDAVAN, ANDREW, 1025 Aqueduct St., Quaranteed Pure Milk Cry., Montreal, Canada. 
Monrab, K. J., Chr. Hansen’s Lab. Inc., 9015 W. Maple St., Milwaukee, Wis. 
Monroz, C. F., Ohio Agr. Exp. Sta., Wooster, Ohio. 

Moore, Herpert C., Univ. of New Hampshire, Durham, N. H. 

Moore, J. Agr. College, Miss. 

Morrison, F. B., Cornell Univ., Ithaca, N. Y. 

Morrison, Henry, Univ. of Ky., Lexington, Ky. 

Morrow, KENNETH, New Jersey College of Agr., New Brunswick, N. J. 
MorsE, Rocer W., Oregon State Agr. College, Corvallis, Ore. 

MOosELEY, THOMAS W., Beltsville Exp. Farm, Beltsville, Md. 

MorRTENSEN, M., Iowa State College, Ames, Iowa. 

MoszEtey, W. K., 243 S. Arlington Ave., Indianapolis, Ind. 

CourTLAND Univ. Farm, Davis, California. 

Musser, Karu B., Peterborough, N. H. 

Myers, E. M., New York School of Agr., Alfred, N. Y. 

Myers, R. P., 1403 Eutaw Place, Baltimore, Md. 


Naris, Louis F., 23 No. Desplaines St., Chicago, Il. 
NEAL, WAYNE M., Univ. of Florida, Gainesville, Fla. 
NELSON, J. A., Montana State College, Bozeman, Mont. 

NEvVENS, W. B., College of Agr., Urbana, Ill. 

NEWLANDER, J. A., 45 University Terrace, Burlington, Vt. 

Norton, H. W., JR., Madison, Wis. 

Nygoop, SAMUEL C., T. P. Grant Co., 474 Columbia St., Somerville, Mass. 
Nystrom, A. B., Bur. of Dairy Industry, U. S. Dept. of Agr., Washington, D. C. 
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OLsoNn, Haroup C., 2621 Knapp St., Ames, Iowa. 

OLson, NorMAN E., Wichita Creamery Co., Wichita, Kansas. 
Outson, T. M., Brookins, 8. D. 

OrtinG, H. E., R. D. 3, Westerville, Ohio. 


PauMeER, LERoy S., Univ. Farm, St. Paul, Minn. 

Parritt, E. H., Purdue Univ., West Lafayette, Ind. 

ParKER, Horatio N., Engineer Bldg., Main and Orange Sts., Jacksonville, Fla. 
PARKER, JOSEPH B., Bur. of Dairy Industry, U. 8S. Dept. of Agr., Washington, D. ©. 
PARKER, MILTON E., 123 N. Washington Ave., Danville, Il. 

Parsons, C. H., Swift and Co., Chicago, Ill. 

PatiL, V. H., Chahasdi, E. Khandesh, Bombay, India. 

Pearson, R. A., Univ. of Maryland, College Park, Md. 

PentTz, JACK B., Moores and Roos, 117 E. Brown Ave., Bellefontaine, Ohio. 
PERKINS, A. E., Experiment Station, Wooster, Ohio. 

Perry, E. J., N. J. Agr. College, New Brunswick, N. J. 

PETERSON, W. E., Univ. Farm, St. Paul, Minn. 

PHILLIPS, CLEMENT A., Univ. of California, Davis, California. 

Piers, M. I., P. O. Box 397, Palo Alto, California. 

Por, CHARLES F., State Chemist, % J. F. Field, Univ. of Colorado, Boulder, Colorado. 
Ports, Roy C., Bur. of Agr. Economics, Dept. of Agr., Washington, D. C. 

Pratt, AVERY D., Va. Polytechnic Inst., Blacksburg, Va. 

Pratt, Haroup T., Philadelphia Dairy Prod. Co., 4th and Poplar Sts., Philadelphia, Pa. 
PRESCOTT, MAURICE S., Sandy Creek, N. Y. 

PrRIcE, WALTER V., Univ. of Wisconsin, Madison, Wis. 

PRICKETT, PAuL S., Mead Johnson and Co., Evansville, Ind. 

Prouty, CuAs. C., Wash. College of Agr., Pullman, Wash. 

Prucua, Martin J., Univ. of Illinois, Urbana, 

PUTNAM, GEORGE W., 621 Maple St., Wilmette, Il. 

Pyper, 8. T., 430 Industries Bldg., 626 Broadway, Cincinnati, O. 


QuiGLey, J. V., 5633 Troost Ave., Kansas City, Mo. 


RagspA.g, A. C., Univ. of Missouri, Columbia, Mo. 

Rep WING Corp., Dayton, Ohio. 

Reppine, C. H., 1606 Second St., Jackson, Mich. 

REED, O. E., Bur. of Dairy Industry, U. 8. D. A., Washington, D. C. 

Reean, M. J., College of Agr., Columbia, Mo. 

Re@an, W. M., Agr. Exp. Sta., Davis, California. 

REICHLE, C. J., Belle Isle Cry. Co., Inc., 3600-3674 Forrest Ave., E., Detroit, Michigan. 

RENNER, E. W., College of Agr., College Station, Texas. 

RENNER. K. M., Texas Technological College, Lubbock, Texas. 

Rice, FRANK E., 203 N. Wabash Ave., Chicago, Ill. 

RICHARDSON, GEORGE A., Univ. Farm, Davis, California. 

Ricuikz, H. B.. Chemical Lab., Swift Co., Union Stock Yards, Chicago, Ill. 

RIpDELL, W. H., Kansas State College, Manhattan, Kansas. 

Riper, WM. M., Syracuse Univ., Lib., Syracuse, N. Y. 

Roapuovsg, C. L., Univ. of California, Davis, California. 

Ropertson, A. H., New York State Dept. of Agr. and Markets, State Office Bldg., 
Albany, N. Y. 

RosBBers, WALTER R., Agr. Exp. Sta., New Brunswick, N. J. 
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RoepicerR, Harry G., 2729 Genessee Ave., Dayton, O. 

Rogers, Dove.as A., Chief Chemist, General Milk Co., Ine., Schoonhoven, Holland. 
Rogers, L. A., Bur. of Dairy Industry, U. 8. D. A., Washington, D. C. 

ROSNEAU, FRED, Dairy Division, Helena, Mont. 

Rosner, Henry I., Joe-Lowe Corp., 88 33rd St., Brooklyn, N. Y. 

Ross, H. E., Cornell Univ., Ithaca. N. Y. 

Rupnick, A. W., Iowa State College, Ames, Iowa. 

Rueue, H. A., College of Agr., Urbana, Ill. 

Rupe, I. W., College of Agr., Agr. Hall, Madison, Wisconsin. 


SALisBuRY, 8S. M., Ohio State Univ., Columbus, O. 

SAuzBerG, H. K., Research Chemist, Mellon Inst., Pittsburgh, Pa. 
SamMis, J. L., College of Agr., Madison, Wis. 

Sanps, G. C., Montana State College, Bozeman, Montana, 

Sar.es, W. B., Univ. of Wisconsin, Madison, Wis. 
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Above all. Accuracy! 


ERY piece of Kimble Dairy Glassware is 
fabricated with one outstanding feature in 
mind — ACCURACY. After all, when you buy 
test and control apparatus, you are paying 
for just one thing — ASSURANCE that your 
results ore always true and dependable. 
Manufactured in the world's largest scien- 
tific glass plant, Kimble Dairy Glassware 
possesses every good quality you require: 


Faultless design and workmanship. 


Absolute accuracy—proven by expert testing 
and retesting. 


Acid-etched open-faced calibration figures 
for maximum legibility. 


Durable fused-in black glass enamel filling 
in all lines and numerals. 


Retempered toremoveall strainsand weak spots. 


Stocked by leading Dairy Supply Houses 
throughout the United States and Canada. 


KIMBLE ctass co. 


VINELAND, 
New York, 1440 Broadway; Philadelphi On 
Street; Boston, 131 State St.; Chicago, 23 N. Desplaines 


St.; Detroit, General Motors Building. 


NAFIS 


CEPENDABLE 
GLASSWARE 


\T is just as IMPORTANT to check upon 
your milk supply in the Fall and Winter 
months to maintain your standard of high 
quality, as it is in the warmer season. Two 
valuable aids in such a program are— 


The NAFIS 
REDUCTASE 
TEST 


for grading milk 
from individual 
patrons according 
to its bacteria 
content — is an 


effective method 


for controlling the 
quality of the 
milk. 
The NAFIS 
MASTITIS TEST 


for detection of Masti- 
tis (garget) in milk—is 
invaluable for testin 
the milk from eac 
quarter of udder of the 
individual cows. 

Both tests are easy to 
operate if the simple 
directions supplied with 
them are followed. 


Write for complete details 


LOUIS F. NAFIS, Inc. 


23 N.Desplaines Street, 
CHICAGO, ILL. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Reduce the 


Wear and Tear 


Damaged bottle cases — broken milk 
bottles—quickly eat up profits in a fresh 
milk plant. But there is a way to over- 
come the jolts, bumps and other rough 
methods of handling bottles and cases— 
the Mojonnier Bottle Case Conveyor. 


This power driven conveyor carries 
empty or filled cases from place to place 
in the plant, without attention on the 
part of the employees. Cases are moved 
gently, yet positively. Unsightly gravity 
inclines which crash cases and contents 
into each other, are done away with. 
The uniform speed with which cases are Write for bulletin No. 62 describing this and many 
brought up and taken away acts as a other types of Mojonnier Conveyors for the dairy industry. 
pace-maker for the entire plant. 


MOJONNIER Bros. CoO. Mojyonnier 


4601 W. Ohio St. CHICAGO, ILL. BOTTLE CASE CONVEYOR 


Printers of 
Scientific and Educational Journals 
Monographs and Books 


THE SCIENCE PRESS PRINTING COMPANY 
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SCO 


Electric Sterilization 


Maintains Laboratory Standards 


HE ESCO Electric Dairy Utensil Sterilizer brings to the 
laboratory a more simple method, better in every way than 
those in ordinary use . . . dependable, under perfect control and 
adequate for almost every need. Sterilization without the bother 
of chemicals or steam, and with seams, dents or scratches barren 
to new cultures. 
Proved by test, the ESCO lends itself particularly well to labo- 
ratory use in the sterilization of vessels used in culture work. 
Bulletin No. 612, N. Y. Experiment Station (Geneva) says that 
200 degrees F'. in an ESCO Sterilizer for 10 minutes ‘‘ was suffi- 
cient to kill all bacteria of the colon-aerogenes group, dry the 
utensils and to reduce bacterial contamination to insignificant 
numbers.’’ Technical Paper No. 553, Pa. State College says, of 
the ESCO Electric Sterilizer, ‘‘It is one of the most convenient 
methods of sterilizing insofar as the farmer is concerned.’’ 


Descriptive literature sent gladly upon request. 
ESCO CABINET COMPANY, Manufacturers, West Chester, Pa. 


FUCOMA 
METHYLENE 
BLUE TESTER 


24 bottle tester 
compl. $25.50 


36 bottle tester 
compl. $29.50 


100 Tablets $2.50 


THE FUCOMA 
REDUCTASE 
TESTER 


is hand made of 
unexcelled work- 
manship. It is per- 
fect in every detail. 
Many thousands in 
actual use in every 
part of the world. 


FUCOMA COMPANY INC. 


Dairy Laboratory Supplies 


216 WATER STREET 


NEW YORK 


Your advertisement is being read in every State and in 25 Foreign Countries 
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CLEAN FIRST, 


THEN STERILIZE 
This new easy way— 


‘Ex HIGHEST DEGREE OF SANITATION reeuires a. 
thorough cleaning and rinsing operation, fol- 
jowed by careful germicidal treatment. This proce- 
dure is recommended by leading bacteriologists and 
dairy authorities. 

Wyandotte Steri-Chlor is ideally adapted to the re- 
quirements of the dairy industry. It cam be used at 
high temperatures without excessive loss of chlorine 
and is equally effective at low eemperatures. 
Steri-Chlor is a chemical chlorine product in dry 
form, ready for immediate use, is readily soluble and 
maintains its chlorine strength over unusually long 
periods of ‘time. 

Investigate this new and easy to use sterilizing agent. 
Your jobber has Steri-Chior. Write us and we will 
gladly send more detailed information. 


WYANDOTTE STERI-CHLOR 


The: J. B. Ford Company 
Wyandotte; Michigan 
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Media Ingredients 


’ The ingredients used in the preparation of culture media must be carefully 
selected. to provide’ uniform media and thus insure comparable. results. The 
ingredients listed below are widely used im dairy laboratories for routine and 
special media. They may be employed in:utmost confidence of results. 


Bacto-Beef Extract 
Bacto-Yeast Extract 
Bacto-Peptone 
Bacto-Trypténe 


Specify “DIFCO” 


THK TRADE NAME OF THE PIONEERS 
In the research and develépment of Bacto-Peptone and Dehydrated Culture Media 
Dirco LABORATORIES 


_ DETROIT, MICHIGAN, U. S.A. 
Bacteriological Division of Digestive Ferments Co. 
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